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1.0 INTRODUCTION

This Feasibility Study (FS) Report presents the methods, rationale,
screening, and detailed evaluation of the potential remedial alternatives
for the Lenz Oil Service, Inc. (Lenz Oil) site in Lemont, Illinois. The FS for
the Lenz Oil site was conducted as part of the Remedial
Investigation/Feasibility Study (RI/FS) implemented by the Lenz Oil
Participating Respondents in accordance with the November 23,1989
Administrative Order by Consent (the "Consent Order") between the Lenz
Oil Participating Respondents and the U.S. Environmental Protection
Agency (USEPA). This document has been prepared in accordance with
the approved RI/FS Work Plan for the Lenz Oil site (ERM-North Central,
1990); the National Contingency Plan (NCP) of March 1990; the Superfund
Amendments and Reauthorization Act (SARA) of 1986; the
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) of 1980; and the standards provided in the Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA
(USEPA, 1988a).

Environmental Resources Management-North Central, Inc. (ERM-North
Central) was retained by the Participating Respondents to conduct all of
the RI/FS activities except the soil, surface water, and sediment
investigations and the Baseline Risk Assessment. The soil, surface water,
and sediment investigations were performed by the Illinois
Environmental Protection Agency (IEPA) and EBASCO Services, Inc.
(EBASCO) of Chicago, Illinois, on behalf of the IEPA. The Baseline Risk
Assessment was prepared by PRC Environmental Management, Inc.
(PRC) of Chicago, Illinois, on behalf of the USEPA. The RI Report was
submitted to the USEPA on October 16,1992 (ERM-North Central, 1992)
and approved on February 14,1994.

In response to comments on an October 1992 draft of the FS, ERM-North
Central further investigated the extent of light nonaqueous phase liquids
(LNAPL) at the site in 1994. The results of this investigation are
summarized in Revision No. 1 of Technical Memorandum No. 4 (ERM-
North Central, 1995a).

1.1 PURPOSE

The overall objective of this document is to provide a detailed analysis of
the potential alternatives for the remediation of the Lenz Oil site based on
information obtained during the Lenz Oil site RI and followup LNAPL
investigation. The information presented in this FS Report is organized as
follows:
ERM-.NOKTH CENTRAL, INC. 1-1 LENZ OIL FEASIBILITY STUDY
b:\>;pfik-s\LTm\b&d\*lol7\22\wp\rplb\fs-rv3.rpt\rv3b01.dcK (REVISION NO. 3)



Section 1.0 describes the purpose of the FS and summarizes the site-
specific physical characteristics, history, geology and hydrogeology,
nature and extent of contamination, contaminant fate and transport,
and associated risks presented in the RI and Technical Memorandum
No. 4.

Section 2.0 contains the chemical-, location-, and action-specific
Applicable or Relevant and Appropriate Requirements (ARARs) and
an evaluation of potential remedial technologies and process options
for the site.

Section 3.0 provides a detailed analysis of the selected remedial
alternatives and the estimated remedial action costs associated with
each alternative.

1.2 SITE DESCRIPTION

The Lenz Oil site is situated northeast of the intersection of Illinois
Route 83 and Jeans Road in southeastern DuPage County, Illinois
(Figure 1-1). The site is approximately 3.5 miles northeast of the center of
Lemont, Illinois, and is located in the southeast 1/4 of Section 11, T37N,
RUE of the third principal meridian. The Lenz Oil site is bounded by the
Atchison, Topeka, and Santa Fe Railroad to the northwest; Illinois
Route 83 to the southwest; Jeans Road to the southeast; and a private
residence to the northeast.

The site consists of 4.9 acres of land with an average elevation of 600 feet
above mean sea level (AMSL). A topographic map of the Lenz Oil site
and the surrounding area is shown on Figure 1-2. The site is currently a
flat, vacant, grassy area containing a radio tower, several monitoring
wells, a fire hydrant, two utility manways (not shown), and a drum
storage area. A wire fence with two gates extends across the southeastern
edge of the site and approximately 160 feet along the southwestern edge
of the site. A wooden fence extends approximately 200 feet along the
northeastern edge of the property and separates the Lenz Oil site from the
neighboring property. A plain barbed wire fence, which is located
approximately 50 feet southeast of the railroad tracks to the northwest,
extends discontinuously along the northwestern property boundary.

The site and most of the surrounding area are either idle and undeveloped
or used for commercial, light industrial, or residential purposes
(Figure 1-3). The site itself is currently idle. Several notable features
within two miles of the Lenz Oil site include the Argonne National
Laboratory reservation, a former low-level radioactive waste disposal

KKM-NORTH CHNIKAI , IN'C. 1 -2 l.UN'Z OIL FEAS1BII in' STUDY
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area, a large forest preserve, and several large industrial complexes
situated along the Des Plaines River.

The site is located at the base of a 75-foot bluff that defines the northern
boundary of the Des Plaines River Valley (Figure 1-1). According to the
100-year floodplain map obtained from the Federal Emergency
Management Agency (see Figure 1-4), backwater from the Des Plaines
River reaches the site when the river is at its 100-year floodplain stage (i.e.,
at an elevation of 595 feet AMSL). However, the topographic map shown
on Figure 1-2 indicates that the entire site, except for two small
depressions on the northeastern corner of the site, is above 599 feet AMSL.
The higher site elevations compared with the 100-year floodplain stage
suggest that the site is not actually within the 100-year floodplain; rather
the 100-year floodwater intersecting the site (as shown on Figure 1-4) most
likely represents the water in the drainage ditch located northwest of the
site. As indicated in Section 3.0, an evaluation of whether the site is
within the 100-year floodplain will be performed during the predesign
work of any remedial action selected by the USEPA.

The river valley is relatively flat compared to the adjacent uplands. The
Des Plaines River is located approximately 600 feet southeast of the site,
and the Chicago Sanitary and Ship Canal is an additional 800 feet beyond
the Des Plaines River. The Des Plaines River flows to the west and is
situated at an elevation of approximately 588 feet AMSL. Although the
site topography generally slopes toward the north and northwest, the
regional slope on the northern side of the river is toward the southeast
(i.e., toward the river).

1.2.1 Surface Wa ter Hydro logy

The Lenz Oil site is located within the Des Plaines River subbasin of the
Mississippi River watershed. According to the Illinois State Water Survey
(ISWS), the discharge of the Des Plaines River in the vicinity of the site
(i.e., the Riverside, Illinois gage) ranged from 147 to 3,720 cubic feet per
second (cfs) in 1989. The maximum flow recorded in the Des Plaines River
since the installation of the Riverside gage in 1943 is 9,770 cfs.

Several palustrine and riverine wetlands are present within a one-mile
radius of the site but no wetlands are located within the Lenz Oil site
(Figure 1-5). All of the wetlands are located within the Des Plaines River
Valley, and all appear to be perched above isolated layers of impermeable
soil material. During field inspections of the wetlands closest to the site, it
was determined that the wetlands have been reduced in size by filling
activity. For example, the mapped wetland areas to the south of the Lenz
Oil site and Jeans Road appear to be completely covered with fill. The
relatively large marshy area to the southwest of the site appears to be
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partially occupied by an auto scrap yard. The extent to which this
wetland has been altered by the activities of the auto scrap yard has not
been established. No wetlands are located within the area that may be
affected by the site remedation (i.e., the former operating area and the
area southeast of Jeans Road to the Des Plaines River).

There are no permanent storm sewers or drainage systems to direct
surface water runoff from the site. During the RI, surface water at the
Lenz Oil site was observed either to infiltrate into the on-site soil or to
flow to the west and northwest where it discharged to the drainage ditch
situated along the northwestern border of the site. The surface water in
this drainage ditch intermittently flows to the southwest and appears to
pond on an auto scrap yard to the west of Illinois Route 83. During dry
weather, the ditch bed is generally dry and contains only a few areas of
ponded water. However, during wet weather or after snow melts, the
ditch generally contains running water, and under high flow conditions,
the water in the drainage ditch eventually discharges to the Des Plaines
River.

1.2.2 Local Water Usage

The well construction records obtained from the ISWS and Illinois State
Geological Survey (ISGS) indicate that a total of 310 residential,
commercial, and industrial wells are located within approximately two
miles of the Lenz Oil site. Because ground water flows toward the
southeast on the northern side of the Des Plaines River Valley, all of the
private wells located to the northwest of the Lenz Oil site are upgradient
of the site, and are not potential ground water receptors. Additionally,
the wells located to the southeast of the Des Plaines River Valley are
hydraulically isolated from ground water passing under the Lenz Oil site
and, therefore, are not potential ground water receptors.

The wells potentially affected by ground water contamination from the
Lenz Oil site are, thus, limited to those wells between the Lenz Oil site and
the Des Plaines River as well as a few wells lateral to the site. Because
municipal water service was provided to all of the residences in the
vicinity of the Lenz Oil site as part of the IEPA remedial activities
conducted in 1988, none of the residents in the vicinity of the site depend
on their private wells for potable water. However, some of the private
wells in the vicinity of the site, including one well located just across the
site, south of Jeans Road, are reportedly still used for nonpotable water.

An assessment of water usage for a two-mile stretch of the Des Plaines
River, downstream of the Lenz Oil site, indicated that there are no known
water users in the target area that withdraw water from the Des Plaines
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River, the Chicago Sanitary and Ship Canal, or the Illinois and Michigan
Canal for drinking water purposes.

1.2.3 Ecology

According to the Illinois Department of Conservation's Natural Heritage
Database, the presence of Federal- and State-listed endangered/
threatened species in the immediate vicinity of the Lenz Oil site has not
been documented. However, eight State-listed threatened/endangered
species have been sighted within a five-mile radius of the site.

In addition, three nature preserves and five high-quality nature areas,
located within a five-mile radius of the site, are legally protected by the
State of Illinois. During the field activities at the site, the following animals
were observed on or in the vicinity of the site: white-tailed deer, various
species of waterfowl, and woodchucks.

1.2.4 Meteorology

According to the annual summaries of the meteorological data recorded at
the O'Hare Airport weather station (located about 18 miles north of the
site), the Chicagoland area is a region of frequently changeable weather.
Temperatures of 96 degrees Fahrenheit (°F) or higher occur in about half
of the summers, while about half of the winters have a minimum low
temperature of -15°F. The average annual temperature at O'Hare is 47°F,
and the annual precipitation is 35.4 inches.

1.3 SITE HISTORY

According to a 1954 aerial photograph, the site was an open field with
woodlands along the eastern side of the property prior to the startup of
the Lenz Oil facility by Mr. Winston Lenz of Hinsdale, Illinois, in April
1961. The Lenz Oil facility was originally used to collect waste oils from
local service stations and other small businesses, temporarily store the
waste in tanks on the site, and then ship it to local oil recycling facilities.
Lenz Oil also supplied oils and construction materials for roadwork
projects. Sometime between April 1961 and December 1980, the waste oil
collection, storage, and transport operation was expanded to include
waste solvents. A summary of the types of wastes accepted by the Lenz
Oil facility and the nonwaste materials stored at the site, based on facility
records from 1980 and 1981 and IEPA records from 1985 and 1986, is
shown on Table 1-1. According to the records of materials shipped to the
site, certain of those wastes were Resource Conservation and Recovery
Act- (RCRA-) listed wastes.

In 1980, Mr. Charles Russell purchased the Lenz Oil Site and took over
operations at the facility until April 1986, when he filed for bankruptcy
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and completely abandoned the facility (IEPA, 1986a). According to an
IEPA inspection report, a November 1985 site inspection revealed that the
facility was in general disarray and appeared to be abandoned.
Approximately 25% of the ground surface was covered with standing oily
water. Storage tanks were filled to the overflow point, and it did not
appear that the facility had adequate spill or leak containment structures.

On January 17,1986, the IEPA filed a Record of Decision (ROD) for the
remedial action required at the Lenz Oil site (IEPA, 1986b). According to
the ROD, the remedial action activities at the Lenz Oil site would be
conducted in the following three phases:

• Phase I - a multifaceted RI;

• Phase II - the removal and disposal of hazardous waste, including
contaminated soil, from the site; and

• Phase III - the remediation of ground water, if required.

In addition, the ROD indicated that the Phase III activities, if necessary,
would be the subject of a future ROD.

Beginning on April 15,1986 and ending on November 30,1986, the IEPA
and its contractors, Wehran Engineering Corporation (Wehran
Engineering) and Petrochem Services, Inc., completed the Phase I
activities described in the ROD. Specifically, the Phase I activities
consisted of the following tasks:

• Samples from on-site drums, tanks, tank trucks, surface and subsurface
soil, and ground water were collected and analyzed.

• The site was surveyed with a magnetometer and a metal detector to
attempt to identify buried objects, such as piping systems and drums.

• Potentially explosive storage tanks were blanketed with nitrogen, tank
penetrations were sealed, berms were constructed to reduce off-site
drainage, and a local contractor was hired to conduct weekly site
inspections to ensure that these emergency measures were maintained.

The site features in existence before the completion of Phase I are shown
on Figure 1-6. In January 1987, after completing the Phase I activities and
evaluating the results of that investigation, the IEPA amended the January
17,1986 ROD by issuing the "IEPA Record of Decision Addendum to
January 17,1986 Record of Decision" (IEPA, 1987a,b).
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The Phase II activities, which began in the spring of 1987 and were
completed in July 1988, consisted of the following tasks:

• A mobile rotary kiln incinerator operated by ENSCO was set up on the
eastern side of the site.

• Drum, tank, and tank truck contents were incinerated.

• The drums were shredded and incinerated, and the tanks and tank
trucks were emptied, decontaminated, and transported off site.

• Aboveground and underground structures were removed.

• Soils in the vicinity of the underground storage tank (UST) farms and
buried drums were excavated to a depth of 9 to 11 feet (i.e., the top of
bedrock) and incinerated (see the main excavation area on Figure 1-7).

• Hot spots were excavated and incinerated in the area of the former
surface impoundments (Figure 1-7).

• The residual ash from the incineration was returned to the excavations.

• Municipal water was made available to residences on Jeans Road and
all residences formerly using private wells in the immediate vicinity of
the site.

• The site was covered with topsoil, and grass was planted.

According to IEPA records, a total of 21,000 tons of contaminated soil was
excavated and incinerated during Phase II (Figure 1-7). The relative
proportion of soil removed from the main excavation area versus hot
spots outside the main excavation area is unknown. To maintain the
integrity of well cluster G105, which was situated in the main excavation
area, the IEPA left a column of soil approximately 6 to 8 feet in diameter
in place around the well cluster (Wilder, 1992).

After the soil was removed from the main excavation area, the IEPA
installed a 10-mil (0.010-inch) layer of pond-liner-grade Visqueen above
the bedrock at the base of the excavation pit. The Visqueen was installed
manually, and overlapping layers were solvent welded. The liner covers
the entire main excavation area, including the floor, sidewalls, and
approximately one foot of the level ground surrounding the excavated
area. According to Wilder (1992), the liner was placed up the sides of the
column of soil surrounding well cluster G105 and pulled up to and
around the wells. Incinerator ash was then placed above the Visqueen
inside the excavation as backfill material. The hot spot excavation areas
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were not lined with Visqueen but were backfilled with clean material
rather than incinerator ash. Well cluster G105 was later removed as part of
the RI field activities (see Section 2.12.2 of the Rl Report).

On October 2,1987, the IEPA submitted a Hazard Ranking System (HRS)
report for the Lenz Oil site to the USEPA. In June 1988, the USEPA
proposed that the Lenz Oil site be included on the National Priorities List
(NPL) with a HRS of 42.33 (USEPA, 1987a). The NPL listing became final
in September 1989. On November 23,1989, the USEPA and the Lenz Oil
Participating Respondents signed a Consent Order to perform an RI/FS of
the Lenz Oil site. In accordance with the Consent Order (USEPA, 1989a)
and on behalf of the Lenz Oil Participating Respondents, ERM-North
Central submitted an RI/FS Work Plan for the Lenz Oil site to the USEPA
on January 22,1990 (ERM-North Central, 1990). The Work Plan was
approved by the USEPA and the IEPA on December 18,1990, and the
RI/FS activities were initiated in January 1991.

The RI field activities included the collection of soil, surface water, ground
water, and sediment samples. A detailed list of the investigation activities
is included in Section 2.0 of the RI. Approximately 50 soil borings were
drilled by the IEPA in two phases of soil investigations to determine the
extent of soil contamination and to document the chemical properties of
the ash backfill. In addition, six surface water and sediment samples and
12 surface soil samples were obtained by the IEPA from the drainage ditch
on the northwest side of the site. Seven monitoring well clusters (14 wells
total) and two replacement wells were installed during the RI, and
samples of the soils and ground water were collected to determine the
hydrogeology of the surficial aquifer; characterize the relationship
between the surficial aquifer and the nearby surface water bodies; and
determine the nature, extent, and migration characteristics of ground
water contamination attributable to the site. The results of these
investigations are described in Section 4.0 of the RI, and summarized in
Sections 1.4 and 1.5 of this FS Report.

After completion of the RI Report, and in response to USEPA's comments
on the draft FS Report, an LNAPL investigation was performed between
August and November 1994 in accordance with the "Field Sampling Plan
Addendum A" (ERM-North Central, 1994). The LNAPL field activities
included drilling 30 soil borings, installing 19 piezometers, and collecting
five soil samples and three LNAPL samples to further define the nature,
extent, and migration characteristics of the LNAPL present beneath the
site. In addition, water levels were collected and bail-down tests were
performed to better estimate the volume of the LNAPL beneath the site
and further document shallow water table variations. The results of this
investigation are included in the Technical Memorandum No. 4, and are
summarized in Section 1.5.3 of this FS Report.
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1.4 GEOLOGY AND HYDROGEOLOGY

The following subsections summarize the pertinent site geology and
hydrogeology. A complete regional and local geologic and hydrogeologic
assessment is presented in Sections 3.4, 3.5, and 3.6 of the RI and
supplemented by Section 3.0 of the LNAPL investigation Technical
Memorandum No. 4.

1.4.3 Site Geology

Based on detailed descriptions of the bedrock, soil, and fill materials
encountered at the site during the RI and the LNAPL investigation, the
following facies were defined to describe the stratigraphy of the site:

• Racine dolomite,
• Silty gravel,
• Clayey silt,
• Silty clay,
• Silty-sand backfill,
• Miscellaneous backfill, and
• Excavation backfill.

The vertical and lateral stratigraphic relationships of these geologic facies
are displayed on three cross sections of the site (Figures 1-8 through 1-10).
A summary of the geologic characteristics of each facies is shown in Table
1-2. The main facies found at the site are the Racine-dolomite, silty-gravel,
silty-clay, and excavation backfill facies, each of which is described below.

Racine Dolomite Facies

The entire site is underlain by the Silurian Racine Dolomite Formation. In
general, this facies consists of yellowish gray, finely crystalline, fractured
dolomite with some intraclasts and peloids. It occasionally contains wavy
laminae, thin sand beds, and fossiliferous zones. The dolomite facies is
generally below the water table.

Several discrete fracture zones are present in the dolomite facies. Most of
the fractures are horizontal and appear to be bedding planes, but high-
angle fractures are also present. The thickness of the fracture zones that
appear to be continuous ranges from 0.3 to 2.8 feet, and the ratio of
horizontal to high-angle fractures varies significantly across the site and
with depth.

The surface of the dolomite facies is irregular, varying as much as 16 feet
in elevation over the site. Within the former operating area, the dolomite
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is shallower on the northwestern half than on the southeastern half (see
Figure 1-8). Southeast of the former operating area, the bedrock is
shallowest near the Des Plaines River, where it is only 2 to 3 feet below
ground surface (BGS). The deepest the bedrock was encountered at the
site was at 26.5 feet BGS (see Figure 1-9).

Silty-Gravel Facies

The silty-gravel facies is characterized by medium-light-gray silty
dolomite gravel with varying amounts of sand and clay. The facies
contains large dolomite boulders, cobbles, and pebbles that are very
angular. It is underlain by Silurian dolomite and is generally overlain by
the silty-clay facies. The thickness of the facies varies from 1 foot to
approximately 18 feet in the vicinity of the site. In most portions of the
site, the silty-gravel facies is below the water table. The facies is
interpreted to be a layer of weathered dolomite.

Silty-Clay Facies

The silty-clay facies is generally comprised of a mottled-light-gray and
moderate-olive-brown color that is occasionally stained black near the
main excavation area. The facies consists of silt and silty clay with a trace
of well-rounded to subangular dolomite pebbles. The upper few feet of
this facies has been reworked over much of the site and commonly contain
traces of wood, sand, and oil. Incinerator ash may be present in this facies
around the excavation backfill.

The silty-clay facies mantles the surface of the Lenz Oil site and ranges
from 3 to 13 feet in thickness. The lower portion of the facies is below the
water table in many areas of the site. Based on its stratigraphic position
and its lithologic character, the silty-clay facies probably either consists of
alluvial deposits from the Des Plaines River or is part of the Mackinaw
Member of the Henry Formation. In most portions of the site, it overlies
the silty-gravel facies. The silty clay facies is generally very impermeable
and may act as an additional confining interval southeast of Jeans Road.
However, as discussed in the RI, this facies is probably saturated at some
locations.

Excavation Backfill Facies

This facies consists of the backfill placed in the main excavation area on
the Lenz Oil site. Based on the descriptions of this material in the lEPA's
soil boring logs, the facies is characterized by dark-brown to black sand,
gravel, and incinerator ash. The facies is approximately 12 feet thick and
is underlain by a Visqueen liner. The lower portion of the facies is below
the water table. According to the IEPA, the excavation backfill facies

KRM-NOKTH CENTRAL. INC. 1-10 I.KNZ Oil. FEASIBILITY STUDY
s:\cpfi les\ iTm\sia\y4fl l7\22Sivp\rpt5\fs-rv3 rpl\rv3s01.doc (RKV1SION NO. 3)



overlies Silurian dolomite and laterally juxtaposes the silty-clay facies
and/or the silty-gravel facies.

1.4.2 Site Hydrogeology

Stratigraphic and water level data collected during the RI and the LNAPL
investigation show that the surficial aquifer at the site is composed of a
thin (0- to 26.5-foot) layer of unconsolidated alluvium overlying
approximately 150 to 200 feet of Silurian dolomite. Although these two
geologic units have different physical characteristics (i.e., hydraulic
conductivities, horizontal and vertical flow gradients, and
transmissivities), they are hydraulically interconnected via the intervening
zone of weathered dolomite and act as a single unconfined aquifer at the
site. Table 1-3 summarizes the hydrogeologic characteristics of the
surficial aquifer.

The bedrock portion of the surficial aquifer consists of fractured Silurian
dolomite. Boring logs show the presence of several extensively fractured
zones in the bedrock. As previously noted, most of these fracture zones
are horizontal bedding planes that have been enlarged by solution
activity. These horizontal fractures are probably the main conduits for
ground water flow. Although vertical fractures probably also influence
ground water flow, they are less common and more difficult to trace or
correlate in the subsurface. Most wells in the vicinity of the Lenz Oil site
are completed in the upper 60 feet of the Silurian dolomite aquifer. Below
this depth, the unit has much less secondary porosity and a significantly
reduced transmissivity.

The unconsolidated portion of the surficial aquifer is composed of the
silty-clay facies, silty-gravel facies, and excavation backfill facies. In
general, the silty-gravel facies is saturated, and the silty-clay and
excavation backfill facies are partially saturated. The saturated thickness
of the unconsolidated deposits is approximately 7 feet near G106L, but
thins to less than 1.0 foot near the Des Plaines River. A localized, thicker
zone of silty gravels (i.e., 16 feet thick) which may actually reflect a zone
of extremely fractured bedrock was found at MW5S. As previously
indicated, the excavation backfill facies is largely hydraulically isolated
from the rest of the surficial aquifer by a 10 mil (0.010 inch) pond-liner
grade Visqueen liner that was installed by the IEPA during the
remediation of the soil in the main excavation area.

The surficial aquifer below the site is generally unconfined in all areas
except at monitoring well MW-7 and the area immediately south of Jeans
Road. In the area of MW-7, the silty-sand backfill facies serves as a
localized impermeable barrier, and the surficial aquifer is confined. The
silty-sand backfill facies was extensively compacted because it forms the

ERM-NORTH CENTRAL. INC. 1-11 I.ENZ OIL FEASIBILITY STUDY
^. \cpf i lL^\crm\s l r . i \94( l l7 \22^vvp\ rp lb \ f s - rv3 rpt\rv3sOl.dix- (REVISION NO. 3)



road base for Illinois Route 83. Consequently, it is very hard and only
slightly permeable. In the area southeast of Jeans Road, the silty-clay
fades overlies a southward dipping bedrock surface. The aquifer is
generally confined in areas within 150 feet to the southeast of Jeans Road.

The aquifer is recharged primarily by precipitation. According to
Cartwright (1992), approximately 10% of the annual precipitation that falls
on open fields in the Chicagoland area percolates through the soil and
recharges the unconfined surficial aquifers. Therefore, it is estimated that
of the 35 inches of average precipitation that the site receives each year,
only about 3.5 inches will percolate through the soil and reach the surficial
aquifer. The remainder of the precipitation is removed from the site via
surface runoff, evaporation, and evapotranspiration.

3.4.3 Hydraulic Conductivity

The results of the slug and pressure tests performed in the deep
monitoring wells indicate that the horizontal hydraulic conductivity
values for the fractured dolomite range from 13.2 to 819.3 gal/day/ft2 (i.e.,
6.23 x 10"1 to 3.86 x 10"2 cm/sec) with a geometric mean of 101.9
gal/day/ft2 or 4.80 x 10"3 cm/sec (see Table 1-3). No site-specific data
concerning the vertical hydraulic conductivity of the fractured bedrock
are currently available. However, the hydraulic conductivity testing of
the fractured dolomite at the Palos Forest Preserve, which is located across
the Des Plaines River from the site, shows that the horizontal component
of hydraulic conductivity is generally greater than the vertical component
of hydraulic conductivity (Nicholas and Healy, 1988).

The results of the hydraulic conductivity tests performed on the
unconsolidated deposits (primarily the silty-gravel facies , but also the
silty-clay facies in some areas of the site) show that the horizontal
hydraulic conductivity of these deposits varies from 178 to 4,102.5
gal/day/ft2 (i.e., 8.39 x 10"3 to 1.93 x 10"' cm/sec) with a geometric mean of
606 gal/day/ft2 or 2.86 x 10"2 cm/sec (see Table 1-3). Although the vertical
component of hydraulic conductivity was not assessed during the RI,
unconsolidated deposits generally have a lower vertical than horizontal
component of hydraulic conductivity.

The hydraulic conductivity of the silty-clay soils was not measured during
the RI. However, using the grain-size analysis data (which is summarized
on Table 1-2) and a computer program that calculates hydraulic
conductivity from grain-size analysis (i.e., MVASKF, which is contained in
the "Determination of Hydraulic Conductivity of Porous Media from
Grain-Size Composition" by Milan Vukovic and Andjelko Soro, 1992), the
range of hydraulic conductivity values for the silty-clay soils is estimated
to be 4.77 x 10"3 to 1.6 gal/day/ft2 (i.e., 2.25 x 107 to 7.71 x 10'5 cm/sec).
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3.4.4 Grain Size, Porosity, and Total Organic Carbon Data

The grain size, porosity, and total organic carbon (TOC) analytical results
for the five samples collected from on-site unconsolidated aquifer
materials are summarized on Table 1-3. In general, the results of the grain
size analyses agree with the field descriptions of the sample intervals and
support the descriptions of the silty-clay and silty-gravel facies. As shown
in Table 1-3, the porosity of the unconsolidated samples ranges from 19.1
to 57.0%, with an arithmetic average of 36.8%, and the TOC content of the
samples ranges from 1,608 to 21,000 mg/kg, with an arithmetic mean of
13,321 mg/kg (i.e., 1.3%).

1.4.5 Hydraulic Gradients

The water level measurements obtained from the deep monitoring wells
show that the deep portion of the surficial aquifer generally flows
southeast toward the Des Plaines River, with an occasional southwest
component in the southeastern portion of the site (Figures 3-11 through 3-
14 of the RI Report). Based upon the piezomctric surface elevation in
wells G101D and MW-3D, the horizontal gradient in the deeper part of the
surficial aquifer averages approximately 0.0029 ft/ft , and ranged from a
low of 0.0011 ft/f t in October 31,1991 to a high of 0.0038 ft/f t on May 9,
1991 (Table 1-3). Ground water in the bedrock has a localized
southeastern to eastern flow direction in the northwestern portion of the
Lenz Oil site, which may be the result of vertical joint sets oriented in a
southeastern direction beneath the site.

The piezometric surface contour maps generated during the RI for the top
of the surficial aquifer also show that shallow ground water in the surficial
aquifer flows southeast, toward the Des Plaines River (Figures 3-7 through
3-10 of the RI Report). Computer-generated, piezometric surface elevation
maps of data collected from shallow wells and piezometers during the
LNAPL investigation also indicate a general south and southeast ground
water flow direction, with some localized, variable high or low water table
elevations (see Figures F-l through F-ll in Appendix F of Technical
Memorandum 4).

Based on the piezometric surface elevation in wells G101M and MW-3S,
the average horizontal hydraulic gradient for the upper aquifer (which
includes unconsolidated soils and bedrock) is approximately 0.0035 ft/f t
to the southeast and ranges from a low of 0.0009 f t / f t on October 30,1991
to a high of 0.0053 f t / f t on June 24,1991 (Table 1-3). The shallow ground
water flow direction shifts to the south near the ditch, along the
northwestern part of the site. In addition, the horizontal hydraulic
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gradient steepens slightly near well G102L and near the Des Plaines River
discharge zone, most likely because of sharp changes in topography.
Differences in hydraulic head between the shallow and deep monitoring
wells generally show a slight downward component of flow, with the
average vertical hydraulic gradient ranging from -0.0777 f t / f t to -0.0081
ft /f t (downward). This difference in hydraulic head indicates a good
potential for the recharge of the fractured dolomite portion of the aquifer.
However, localized variations exist in the magnitude and direction of the
vertical flow gradient at the site. For example, an upward vertical flow
gradient averaging 0.0111 f t / f t is present at monitoring well cluster MW-
3, which probably reflects ground water discharge to the river. The
vertical flow gradients in MW-3 change direction as a result of seasonal
precipitation, i.e., the aquifer normally discharges into the Des Plaines
River, but it may occasionally also be recharged by it.

2.4.6 Ground Water Floiv Velocity

The ground water flow velocity in the fractured dolomite portion of the
surficial aquifer varies spatially as a result of the varying
interconnectedness, orientation, and width (or aperture) of the bedding
planes and fractures. Ground water flow rates are probably much higher
in individual fractures, and the flow in large fractures may be nonlaminar.

Ground water velocity in the unconsolidated part of the surficial aquifer
varies spatially because of lithological heterogeneities and variations in
the hydraulic gradient. Flow rates are most likely highest in the more
permeable weathered dolomite at the base of the unconsolidated deposits.
The average horizontal ground water velocity in the unconsolidated
deposits is approximately 1.04 ft/day, based on the geometric average of
the horizontal hydraulic conductivity measurements taken from the
unconsolidated deposits of 606 gal/day/ft2 (81.01 ft/day), the geometric
average of the effective porosity values for the unconsolidated deposits of
36.8%, and the arithmetic average on-site horizontal hydraulic gradient of
0.0047 ft/ft (measured between G101M and G106L between June 1991 and
March 1992 during the RI).

1.4.7 Ground Water/Surface Water Interaction

Based on the elevations of the ground surface and the underlying water
table, the bottom of the drainage ditch to the northwest of the site is
occasionally below the water table. This indicates that shallow portions of
the unconfined aquifer may, on occasion, discharge into the drainage
ditch. Water level measurements obtained during the RI indicate that
surface water flows slowly to the southwest with a general slope of 5.9 x
10"4 f t / f t along the northwestern border of the Lenz Oil site. The flow of
water in the drainage ditch may add a slight southwesterly component to
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the shallow ground water flow direction near the ditch. Depending on the
relative rates of precipitation and infiltration, the drainage ditch may
switch between recharging the aquifer and receiving water that is
discharged from the aquifer.

The Des Plaines River is a regional discharge zone for the unconfined
surficial aquifer. The upward gradient between monitoring wells MVV-3S
and MW-3D (see Table 3-1 of the RI Report) confirms that at least the
shallow portion of the surficial aquifer discharges into the Des Plaines
River.

1.5 NATURE AND EXTENT OF CONTAMINATION

This section presents a summary of the nature and extent of
contamination as the data are used in the baseline risk assessment.
Therefore, the data are presented differently in this FS Report than in the
Rl Report. This change was made in response to the USEPA's February
14,1994 comments. Soil, ditch bank, and ground water samples were
divided into Areas A and B based upon their location as follows:

• Soil samples collected within the excavation were assigned to Area A,
and those outside the excavation were assigned to Area B. The deep
soil samples collected during the LNAPL investigation were added to
the discussion regarding the Area B soil samples in this FS report.

• Ditch bank samples from the north side of the stream were assigned to
Area A, while those from the south side were assigned to Area B.

• Ground water samples collected from on-site wells were grouped
together as Area A, and those from off-site wells that revealed
contamination were grouped as Area B. In addition, well cluster MW-
6 (shallow and deep) was added to the discussion regarding the Area B
wells in this FS Report.

Background soil and ground water samples were grouped separately in
the next subsections, and were selected by PRC in the Baseline Risk
Assessment document (Appendix A of the RI) based upon their location
and/or ground water flow directions.

Soil boring; ditch bank surface soil, surface water, and sediments; LNAPL;
and ground water samples were collected during the RI and analyzed for
Target Compound List (TCL) volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), and pesticides/polychlorinated
biphenyls (PCBs), as well as Target Analyte List (TAL) inorganics.
Ground water samples were analyzed for both total and dissolved (i.e.,
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filtered) metals, and soil samples from within the excavation area and the
LNAPL samples were also analyzed for Toxicity Characteristic Leaching
Procedure (TCLP) metals. The analytical results for the TCL and TAL
parameters are summarized in this section of the FS. Section 4.0 of the RI
presents the results for the Tentatively Identified Compounds (TICs).

1.5.1 Soils

The results of the laboratory analysis of TCL, TAL, and TCLP parameters
for the soil boring samples and the TCL and TAL parameters for the
background soil samples are presented in Tables 1-4 through 1-6.

1.5.1.1 Soil Borings

The TCL and TAL parameters detected in the shallow (i.e., less than 5 feet
BGS) and deep (between 5 and 10 feet BGS) soil samples and their
frequency of detection are shown in Table 1-4. Figures 1-11 and 1-12
present the locations of the shallow and deep soil samples, respectively.
As shown in Table 1-4,10 TCL VOCs, 17 TCL SVOCs, 4 TCL
pesticides/PCBs, and 23 TAL inorganics were detected in the shallow soil
samples from Area A. In general, more TCL VOCs and SVOCs were
detected in the Area B shallow soil samples and at concentrations higher
than in Area A. Although more pesticides/PCBs were detected in Area B
than in Area A, the maximum concentrations of two of the PCBs were
higher in Area A than in Area B. The TAL inorganic concentrations in
shallow Area B samples were similar to those in the shallow soil samples
from Area A.

While there is no discernible distribution of organic compounds in the
shallow soils outside the excavation area, higher concentrations of organic
compounds were detected along the periphery of the main excavation
area and in the vicinity of the former surface impoundments. Lower
organic compound concentrations were found in the shallow soils along
the northeastern side of the site.

Within the main excavation area, the soil VOC contamination is generally
situated at depths greater than 5 feet. In contrast, the polynuclear
aromatic hydrocarbons (PNAs) and PCBs are present at higher
concentrations in the shallow samples.

The concentrations of the TCL VOCs detected in the deep soil samples
from Area B are generally higher than the concentrations in the shallow
samples in the same area. Most of the SVOCs are present in both the deep
and shallow soil samples from Area B at about the same concentrations,
except that several PNAs are found at higher concentrations in the deeper
soils. The concentrations of inorganics and PCBs are similar in both the
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deep and shallow samples from Area B, but more pesticides were found in
the shallow samples from Area B than in the deep samples from the same
area.

2.5.1.2 Background Samples

Three background surface soil samples, designated SB213AS, SB214AS,
and SB215AS, were collected from the area north of the railroad track (i.e.,
to the north of the northwestern boundary of the site). The locations of
these shallow samples are shown on Figure 1-11. One TCL VOC (i.e.,
1,1,1-trichloroethane) was detected in SB213AS at an estimated
concentration of 5 ug/kg. No TCL SVOCs or pesticides/PCBs were
detected in the background samples; however, several TAL metals were
found in all three of these samples (Table l-4a).

A background concentration was not established for 1,1,1-trichloroethane
because this compound is not naturally occurring and it was only detected
in one background sample indicating that its not widespread across the
area. Therefore, the concentrations of 1,1,1-trichloroethane detected in the
soil samples were evaluated during the FS.

Many of the inorganic analytes detected in the soils at the Site have been
reported to be naturally occurring in Illinois soils (IEPA, 1994). Therefore,
in order to determine the risks posed by inorganic contamination,
naturally occurring and regional anthropogenic inorganic analyte
concentrations must be differentiated from the Site contaminants. The
maximum concentration of each inorganic analyte detected in the
background soil samples was used as a background level for comparison
with soil concentrations for each sampling location and depth. The
resultant background levels are lower than the maximum background
concentration reported by the IEPA (1994) for metropolitan areas.
Accordingly, any inorganic analyte present below the background soil
concentration was not used in the risk calculations for individual soil
parameters (presented in Section 2.0) to determine the volumes of soil that
may require remediation (other than LNAPL-contaminated soils).

1.5.1.3 Toxicity Characteristic Leaching Procedure Metals

Nineteen (19) soil samples were collected from shallow and deep intervals
within the main excavation area for analysis of TCLP metals to determine
whether the soils incinerated in connection with lEPA's removal action
were hazardous by characteristic. As shown on Table 1-5, the backfilled
material within the main excavation area does not contain leachable
metals at concentrations above the Federal regulatory limits.
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3.5.2 Ditch Bank Surface Soil, Surface Water, and Sediments

1.5.2.1 Surface Soil

Six surface soil samples were obtained from each bank of the drainage
ditch located to the northwest of the Lenz Oil Site (Figure 1-13). The
samples were designated as SS01 through SS06, and further identified by
adding an "A" suffix to the samples collected from the north bank and a
"B" suffix to the samples obtained from the south bank. The ranges of TCL
and TAL parameters detected in the samples from the ditch are shown on
Table 1-6.

Only the south bank surface soil samples contain VOCs and
pesticides/PCBs; none of these constituents were detected in the north
bank surface soil samples. The number and types of TCL SVOCs and TAL
inorganics on the south bank are similar to those on the north bank. The
concentrations of TCL SVOCs and TAL inorganics are generally higher in
the south bank than in the north bank. However, neither the detected
TCL SVOCs nor the detected TAL inorganics exhibit any distributional
trends.

1.5.2.2 Surface Water

During the Phase I investigation, six surface water samples designated
SW01 through SW06 were collected along the drainage ditch to the
northwest of the Lenz Oil site from the locations shown on Figure 1-13.
Because the inductively coupled plasma (ICP) metals data were rejected
during the Phase I Quality Assurance review (see Appendix M of the RI),
new surface water samples were collected during the Phase II field
investigation for laboratory analysis of ICP metals. The Phase I analytical
results for arsenic, lead, mercury, selenium, thallium, and cyanide were
considered acceptable and are shown on Table 1-7, while the rest of the
TAL inorganic results are from the Phase II samples. All analytical results
for organics are from the Phase I sampling.

None of the samples contained detectable concentrations of TCL VOCs or
pesticides/PCBs, and only the surface water sample SW02 contained a
detectable concentration of a TCL SVOC (Table 1-7). Eighteen TAL metals
were found in the surface water samples, while cyanide was not detected
in any of the surface water samples.

In general, the concentrations of the detected analytes in the surface water
samples increase in the downstream direction (i.e., to the west). The
elevated concentrations of the metals in SW06 may be caused by surface
water runoff from the Lenz Oil site, or artifacts at the location of sample
SW06, which was collected in the auto scrap yard located immediately
downstream of the site.______________________________
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2.5.2.3 Sediment

Six sediment samples designated SD01 through SD06 were collected from
the bottom of the ditch to the northwest of the Lenz Oil site from the
locations shown on Figure 1-13. Two of the sediment samples (SD02 and
SD03) contained one TCL VOC. No pesticides/PCBs were detected in any
of the sediment samples; however, several TCL SVOCs and TAL metals
were detected in the sediment samples, and cyanide was detected in one
of the six sediment samples (Table 1-8).

1.5.3 Light Nonaqneous Phase Liquid

During the RI, a thin layer of a black, oily LNAPL was discovered floating
on the ground water table in monitoring wells G106L, MW-5S, and G105L
(prior to the abandonment of the G105 cluster). None of the other
monitoring wells in the vicinity of the site showed any evidence of the
presence of LNAPLs. An additional LNAPL investigation was conducted
between August and November 1994 to further determine the extent and
nature of the LNAPL. The results of that investigation are summarized in
this section.

1.5.3.1 Areal Extent and Volume

The estimated true product thicknesses at each monitoring well and
piezometer in which the LNAPL was observed during the LNAPL
investigation and the RI is shown on Figure 1-14. Based on the results of
bail-down tests performed during the LNAPL investigation, the true
thickness of the LNAPL in Area 1 ranges from 0.03 feet at P19 to 0.14 feet
in monitoring well MW-5S, and the true thickness of LNAPL in Area 2 is
0.01 feet.

As illustrated on Figure 1-15, two distinct portions of the site, designated
as LNAPL Areas 1 and 2, contain measurable amounts of LNAPL. A
detailed cross section of the main excavation area is provided on Figure 1-
10. LNAPL Area 1, which has the thicker and more extensive LNAPL,
was estimated to cover approximately 39,100 square feet based on (1) the
presence of LNAPL in monitoring wells MW-5S and G106L, and
piezometers P13, P15, P16, P19, P20, and P21; and (2) the absence of
LNAPL in monitoring wells G102L, MW-2S, MW-4S, and MW-8S, and
piezometers G102S, P14, P23, P24, P24S, P25, and P26. Figure 1-15
indicates that the approximate boundaries of LNAPL Area 1 extend from
the southeastern border of the excavated area to 100 feet southeast of
Jeans Road. The LNAPL in Area 1 is present in the silty-gravel facies
overlying the bedrock in about 52% of the area (i.e., northwest of Jeans
Road) and in the dolomite bedrock in the rest of the area.
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LNAPL Area 2 is confined to an area immediately adjacent to piezometer
P01, i.e., the silly-clay soils immediately surrounding the G105 well
cluster that were not excavated during the IEPA remedial activities.
Based on field observations, Area 2 is estimated to cover 707 square feet
(consisting of the 15-foot radius area surrounding piezometer P01), and is
present at a depth of 2 to 11 feet.

The volumes of LNAPL present in Areas 1 and 2 are estimated to be 9,148
and 20 gallons, respectively. These values were obtained by using the
following assumptions:

• Area 1 - a surface area of 39,100 square feet; an LNAPL thickness of
0.085 feet (average of the minimum and maximum true thicknesses
reported in Technical Memorandum No. 4); and an aquifer porosity of
0.368 (from Section 3.6.2 of the RI Report).

• Area 2 - a surface area of 707 square feet; an LNAPL thickness of 0.01
feet (true thickness at P01); and an aquifer porosity of 0.368 (from
Section 3.6.2 of the RI Report).

1.5.3.2 Physical Characteristics

According to the field observations, the LNAPL is a viscous, brown, oily
substance that emanates a strong petroleum-like odor. Samples of the
LNAPL were collected from piezometers P19, P20, and P21 and analyzed
for specific gravity and viscosity to obtain additional information for the
evaluation of various remedial alternatives. As shown on Table 1-9, the
specific gravity of the LNAPL samples ranged from 0.86 to 0.87, and is
consistent with the specific gravities of 0.87 and 0.88 obtained from
LNAPL samples collected during the RI from monitoring wells MW-5S
and G106L, respectively. In all cases, the specific gravity of the LNAPL is
lower than that of the ground water.

During the LNAPL evaluation, the viscosity of the LNAPL samples was
measured at 50°F, 100°F, 150°F, and 200°F to determine the effects of
increased temperatures. As shown in Table 1-9, the viscosity of each
LNAPL sample decreased with increasing temperature. At 50°F, the
viscosity ranged from 28.4 to 40 centistokes (cSt) and at 200°F ranged from
3.1 to 4.0 cSt. These viscosity variations are examined in this FS to
determine whether heating the LNAPL to promote its recoverability is a
feasible remedial alternative.

1.5.3.3 Chemical Characteristics

The range of concentrations and the frequency of detection of the TCL and
TAL parameters in samples of the LNAPL are shown in Table 1-10.
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Twelve TCL VOCs and eight TCL SVOCs were detected in the LNAPL
samples. In addition, two PCBs (i.e., Aroclor-1242 and Aroclor-1260) were
detected in all of the LNAPL samples. The total PCB concentrations in the
LNAPL samples ranged from 36 mg/kg at MW-5S to 248 mg/kg at P19.
Pesticides were not detected in any of the LNAPL samples, although
detectable concentrations of 15 TAL metals were found in at least one of
the five LNAPL samples.

According to the laboratory, the LNAPL samples collected during the
LNAPL investigation did not yield more than 0.5% solids upon filtration.
In accordance with the TCLP procedure, the TCLP analysis of the LNAPL
samples is then identical to the analysis for the TCL and TAL parameters.
Because the laboratory reported the concentrations of the TCL SVOCs and
TCL inorganics in units of mg/kg, these concentrations were multiplied
by an average LNAPL density of 0.87 kg/L to obtain concentrations in
units of mg/L (see Table 1-11). The results shown on Table 1-11 indicate
that the maximum detected LNAPL concentrations of 9 parameters (i.e.,
benzene; 1,1-dichloroethene; tetrachloroethene; trichloroethene; arsenic;
barium; cadmium; chromium, and lead) are above their respective TCLP
limits.

Although the TCL and TAL maximum detected concentrations for the
aforementioned 9 parameters exceed their respective TCLP limits, the TCL
and TAL analytical results cannot be considered indicative of what would
be leached out of the LNAPL through infiltration of water because of the
higher affinity of the parameters for the LNAPL as compared to the water.
As shown in Section 1.5.4, the concentrations of TCL and TAL parameters
present in the ground water samples collected from beneath the LNAPL at
monitoring wells G106L and MW-5S are 2 to 4 orders of magnitude lower
than the concentrations of the same parameters in the LNAPL samples,
consistent with (and sometimes lower than) the values expected from the
octanol-water partition coefficients of the detected parameters (see Table
5-9 of the RI).

1.5.4 Ground Water

The validated analytical results for both rounds of ground water sampling
are presented in the following subsections according to their location and
depth (i.e., in the same manner as in the baseline risk assessment). All of
the ground water samples were analyzed for TCL VOCs, SVOCs, and
pesticides/PCBs; TAL dissolved and total metals; and TAL cyanide.
The samples were organized to enable an evaluation of the:

• Upper portion of the aquifer by grouping the results from the
shallower wells installed at total depths of 9 to 31 feet BGS, and
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• Lower portion of the aquifer by grouping the results from the deeper
wells constructed at total depths of 37 to 52 feet BGS.

Because one of the upgradient background wells (i.e., G101D) contained
VOCs, MW-7D (which is located to the southwest of the site and had no
organic contamination) was selected by PRC as an additional background
well in the Baseline Risk Assessment document.

The figures in the RI Report divide the analytical results into shallow,
intermediate, and deep wells. Consistent with the baseline risk
assessment, the intermediate wells are considered to be part of the upper
aquifer in this FS Report.

1.5.4.1 Upper Aquifer

Table 1-12 summarizes the analytical results of the TCL and TAL
parameters in samples from the upper aquifer.

Background Samples

No TCL organic compounds were detected in upper aquifer ground water
samples collected from the upgradient background wells G101M and
G101L. Fifteen total and nine dissolved TAL inorganic analytes were
detected in these background wells.

Many of the inorganic analytes detected in ground water samples
collected have been reported to be naturally occurring in ground water
throughout the state of Illinois (Hem, 1989). In order to determine the
risks posed by inorganic ground water contamination, naturally occurring
and regional anthropogenic inorganic analyte concentrations in ground
water must be differentiated from inorganics present as a result of former
site activities. As discussed in the RI, two rounds of ground water
samples were collected from upgradient monitoring wells in order to
ascertain background inorganic analyte concentrations in ground water.
However, due to deficiencies in the laboratory analyses of these samples
which resulted in the rejection of the round 1 data, only one set of usable
TAL metals results were obtained during the RI. Because only one sample
from each of the upgradient wells (i.e., one shallow and one deep well)
provided usable TAL metals results, the upper limit of the background
metals could not be determined for each well depth. As discussed in the
RI, the calculation of the upper limit of the background condition requires
at least three usable background results and recently proposed regulations
under TACO (IEPA, 1996) require a minimum of four quarters of ground
water samples. However, background ground water quality was not used
in the FS. Rather, the ground water analytical results for the upper
aquifer were compared directly to Illinois ground water quality standards
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in Section 2 to determine the surficial ground water area that may require
remediation. Additional ground water sampling may be necessary to
determine background inorganic concentrations in ground water at the
site, if they are to be considered in establishing the clean-up objectives for
the ground water at the site.

Area A

Twelve TCL VOCs and seven TCL SVOCs were detected in the upper
aquifer samples. In addition, two PCBs (i.e., Aroclor-1242 and Aroclor-
1260) were detected in two of the upper aquifer ground water samples
taken from the on-site wells MW-5S and G106L. Because both of these
samples were collected from directly beneath the LNAPL, the detected
PCBs may be indicative of residual LNAPL in the samples or the sampling
device rather than constituents of the aqueous phase. No pesticides were
detected in any of the upper aquifer on-site monitoring wells.

Cyanide and 20 TAL metals were detected in the unfiltered on-site
samples, while only 12 TAL metals were detected in the filtered samples.
In addition, most analytes were detected at higher concentrations in the
unfiltered samples as compared to the results in the filtered samples.

AreaB

Eight TCL VOCs, one TCL SVOC, 18 total TAL metals, and 10 filtered
TAL metals were detected in the ground water samples from the upper
aquifer in Area B. No PCBs, pesticides, or cyanide were detected in upper
aquifer ground water samples collected from these wells. Like the ground
water samples from Area A, the concentrations of the dissolved TAL
analytes were lower than the respective concentrations in the unfiltered
samples. In general for the off-site wells sampled, the number and
concentrations of both total and dissolved inorganic analytes decreased
with increasing distance from the site.

1.5.4.2 Lower Aquifer

Table 1-13 summarizes the analytical results of the TCL and TAL
parameters in samples from the lower aquifer.

Background Samples

As previously discussed, low concentrations of VOCs were detected in the
upgradient background well G101D. Therefore, MW-7D was selected in
the Baseline Risk Assessment document as the background well for the
lower aquifer based on its location. No TCL organic compounds were
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detected in MW-7D, although 10 total and seven dissolved TAL inorganic
analytes were detected in this background well.

Because the chlorinated VOCs detected in the round 1 water sample
collected from the deep upgradient well G101D are not naturally
occurring in the environment and have not been proven to be the result of
regional anthropogenic activities, background levels for VOCs in ground
water were not established. Hence, in accordance with the Baseline Risk
Assessment, all VOCs detected at the Site were used in this FS to evaluate
the need for remediation of the deep aquifer in Section 2.

As discussed in Section 1.5.4.1, the upper limit of background metals
could not be determined for each well depth. Therefore, the ground water
analytical results for the lower aquifer were also compared directly to
Illinois ground water quality standards in Section 2 to determine the
ground water area that may require remediation.

Area A

Three TCL VOCs and one TCL SVOC were detected in deep ground water
samples from the on-site wells. No pesticides, PCBs, or cyanide were
detected in the deep ground water samples.

Fourteen and 12 TAL metals, respectively, were detected in the unfiltered
and filtered ground water samples from the deep aquifer. Like the
samples from the shallow aquifer, the concentrations of the TAL metals in
the filtered samples are lower than in the unfiltered samples, although
two metals (i.e., cadmium and silver) were detected in the filtered samples
but not in the unfiltered samples.

Based on a comparison of the shallow and deep analytical results from the
on-site wells, the number and concentrations of TCL organic compounds
and TAL inorganic analytes decrease with depth.

AreaB

No TCL VOCs, pesticides, or PCBs were detected in deep ground water
samples from the Area B wells, although one TCL SVOC was detected in a
deep ground water sample from monitoring well MW-3D. Fifteen total
TAL metals were detected in the ground water samples collected from off-
site wells, while only eight dissolved TAL metals were present in these
same wells. Cyanide was not detected in samples from the Area B wells.

In general, when compared to the shallow wells and the on-site wells, the
number and concentrations of both TCL organic compounds and TAL
inorganic analytes decrease with depth and with distance from the site.

ERM-NORTH CKNTRAI.. INC. 1 ~24 I.F.NZ OIL FEASIBILITY STUDY
s:\tpfilfs',(.'rm\si.i\9l()l7^2\wp\rpls\ts-rv3 rpl\rv3sHl.doc (REVISION NO 3)



1.6 CONTAMINANT FATE AND TRANSPORT

The potential routes of contaminant migration from the Lenz Oil site
include the soil, surface water, sediment, ground water, and air pathways.
All of these pathways, except the air pathway, were investigated during
the RI, and each of the investigated pathways contained some amount of
organic and inorganic constituents. The fate and transport data for the
constituents of concern that were detected at the site are summarized on
Table 5-12 of the RI.

VOCs and SVOCs were detected in the soil, LNAPL, ground water,
sediment, and surface water. Compared to other mechanisms,
volatilization is a significant transport/release mechanism for all of the
VOCs and some of the SVOCs; therefore, these constituents may volatilize
directly to the atmosphere from the surface soil, sediment, and surface
water. However, as determined in the Baseline Risk Assessment
document, the low concentrations of these parameters present in the ditch
bank surface soil, sediment, and surface water do not present a concern.

The concentrations of VOCs and volatile SVOCs present in the soil boring
samples are also relatively low, and are not expected to produce a
significant risk under the current site conditions. Although, compared to
other mechanisms, volatilization is a significant transport and release
mechanism for the VOCs detected in the soil borings, the relatively low
permeability of the silty clays results in a low volatilization and transport
rate.

Most of the VOCs and some of the SVOCs (i.e., the chlorinated solvents,
halogenated aromatics, naphthalenes, and phthalates) at the site are
moderately soluble and only weakly sorbed; therefore, leaching of these
compounds from the silty-clay soil into the ground water probably is a
relatively significant transport mechanism, but a slow mechanism because
of the low estimated hydraulic conductivity of these soils. Most of the
SVOCs detected at the site are PNAs that are negligibly soluble and
strongly sorbed onto soil. As a result, the leaching of the PNAs is not a
significant transport mechanism.

The most important transport/release mechanism for the VOCs and
SVOCs in the LNAPL is probably dissolution into the ground water that is
in contact with the LNAPL. However, the low concentrations of VOCs
and SVOCs in the ground water relative to the LNAPL reflect the
tendency of these compounds to persist in the LNAPL phase. VOCs and
SVOCs that partition into the ground water will migrate via advection
and/or dispersion.
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Pesticides were detected in the soil, and PCBs were found in the soil,
LNAPL, and possibly the ground water. Although very low
concentrations of PCBs were detected in the ground water samples taken
from directly below the LNAPL layer, their presence may be the result of
residual LNAPL contamination in the samples or the sampling device
rather than dissolved PCBs in the ground water phase. Because pesticides
and PCBs are relatively insoluble and strongly sorb to soil, the leaching of
these compounds from the soil to the ground water is unlikely.
Furthermore, the octanol-water partition coefficients for these compounds
indicate that they are not likely to partition from the LNAPL to the
ground water. Therefore, the pesticides and PCBs found at the site will
probably persist in the LNAPL and soil phases.

Inorganics were found at varying degrees in the soil, LNAPL, sediment,
surface water, and ground water at the site. These analytes are relatively
mobile under certain geochemical conditions, may migrate between the
various media at the site, and exhibit a moderate tendency to sorb onto
soil.

1.7 BASELINE RISK ASSESSMENT

On behalf of the USEPA, PRC conducted a baseline risk assessment of the
Lenz Oil site to characterize the potential risks to human health and the
environment caused by the chemicals of potential concern at the site (PRC,
1993). Exposure to the chemicals of potential concern was evaluated in
relation to two land use scenarios: (1) current land use conditions
including site trespassing, residential use of adjacent properties, and
recreational or exploratory activities in adjacent surface water features;
and (2) future land use conditions including the residential use of the site
and adjacent properties, and short-term worker activities at the site. The
exposure pathways evaluated include: (1) dermal contact with soil,
ground water, surface water, and sediment; (2) ingestion of soil, ground
water, and surface water; and (3) inhalation of emissions from soil and
ground water.

The potential carcinogenic and noncarcinogenic risks associated with the
various exposure scenarios developed for the baseline risk assessment are
described in the following subsections and summarized on Tables 1-14
and 1-15. These tables are based on Tables 5-6 and 5-7 of the Baseline Risk
Assessment document, and have been modified to correct transcription
errors from the individual risk tables to the summary tables. The specific
revisions are described in ERM-North Central, Inc.'s Comments on the
March 25, 1993 Baseline Risk Assessment for the Lenz Oil Service, Inc. Site,
Lemont, Illinois, submitted to the USEPA on January 24,1995 (ERM-North
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Central, 1995b). As indicated in ERM-North Central's comments, the
inhalation risks from the emission of VOCs from the soils as calculated by
PRC are based on an unrealistic assumption (i.e., the natural volatilization
of all of the VOCs of concern in less than seven days) and are, therefore, at
least 4 orders of magnitude higher than even conservative estimates
obtained from USEPA guidances (USEPA, 1991a and USEPA, 1990a) or
the IEPA Tiered Approach to Corrective Action Objectives (TACO) (IEPA,
1996). At the direction of the USEPA, the PRC risk assessment results are
the basis for this FS.

1.7.1 Current Recreational Use of the Drainage Ditch or Des Plaines River

PRC evaluated the potential risks associated with exposure to the
chemicals of potential concern via dermal contact and ingestion of the
surface water in the drainage ditch and the Des Plaines River, and dermal
contact with the sediments in the drainage ditch. The total excess
carcinogenic risk and the total hazard index predicted for the drainage
ditch exposure scenarios are 1 x 107 and 0.0009, respectively. The
corresponding values for the Des Plaines River exposure scenarios are 7 x
108 and 0.0006, respectively. Based on the low risks predicted for these
exposure scenarios, PRC concluded that the chemicals of potential concern
are not present in the surface water or sediment at concentrations that
result in significant human health impacts.

1.7.2 Current Site Trespasser

On-site trespassers may be exposed to the chemicals of potential concern
via dermal contact and incidental ingestion of surface soil, as well as
inhalation of VOC emissions originating from surface and subsurface soil.
The total excess carcinogenic risk and total hazard index for this exposure
scenario are 3 x 10'5 and 0.002, respectively. If carcinogenic risks due to
inhalation of VOCs emitted from the soil are excluded, the carcinogenic
risk posed by the soil is 2 x 106. Dermal contact with surface soil
containing the PNA benzo(a)pyrene and the PCBs Aroclor-1242 and 1254
is the primary exposure pathway of concern for this scenario.

3.7.3 Current and Future Adjacent Resident

The predicted risks were also assessed for current adjacent residents to
evaluate any exposure to the chemicals of potential concern via:
(1) dermal contact with surface soil, (2) incidental ingestion of surface soil,
and (3) inhalation of particulate emissions from surface soil and VOC
emissions from surface and subsurface soil. The predicted total excess
lifetime carcinogenic risk for the current adjacent residential receptor is
4 x 10°, and the predicted total lifetime hazard index for this same
receptor is 0.2. If carcinogenic risks due to inhalation of VOCs emitted
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from the soil are excluded, the carcinogenic risk posed by the soil is
2 x 10". Dermal contact with chemicals [i.e., benzo(a)pyrene, Aroclor-
1242, and Aroclor-1254] in the surface soil is the primary exposure
pathway of concern for this scenario.

Future land use considerations for an adjacent residential receptor were
also assessed. The exposure pathways that were evaluated included:
(1) dermal contact with surface soil and ground water, (2) ingestion of
surface soil and ground water, (3) inhalation of participate emissions from
the surface soil, and (4) inhalation of VOC emissions from the surface and
subsurface soil and the ground water. The predicted total excess lifetime
carcinogenic risk and total lifetime hazard index for the future adjacent
residential receptor are 5 x 10""1 and 0.5, respectively. Exposure to 1,1-
dichloroethene and vinyl chloride in the ground water contributes the
majority (i.e., more than 90%) of the estimated total excess lifetime
carcinogenic risk associated with this exposure scenario. If risks due to
inhalation of VOCs emitted from the soil are excluded, exposure to the
chemicals of potential concern in the soil results in an excess carcinogenic
risk and hazard index of only 2 x 106 and 0.002, respectively.

1.7.4 Future On-site Resident

The predicted risks to a hypothetical future on-site residential receptor
were determined by evaluating his or her exposure to the chemicals of
potential concern via: (1) dermal contact with surface soil and ground
water, (2) ingestion of surface soil and ground water, (3) inhalation of
particulate emissions from surface soil, and (4) inhalation of VOC
emissions from surface and subsurface soil and from the ground water.
The predicted total excess lifetime carcinogenic risk and hazard index for
a hypothetical future 30-year resident of the site are 5 x 102 and 10,
respectively. Exposure to PCBs in the shallow ground water produces the
majority (i.e., more than 99.8%) of the total excess lifetime carcinogenic
risk estimated for this exposure scenario. However, as previously
indicated in Section 1.5.4.1, these PCBs may have been the result of
residual LNAPL contamination in the samples or the sampling device as
opposed to dissolved PCBs in the ground water phase. The excess lifetime
carcinogenic risk from exposure to the shallow ground water drops to 2 x
10"1 if the PCBs are not taken into account.

The high hazard index is caused primarily by the risks calculated for the
ingestion of shallow ground water containing arsenic.

1.7.5 Future Short-term Worker

PRC evaluated the exposure of future short-term workers to the chemicals
of potential concern through the following exposure pathways: (1) dermal
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contact with surface soil, (2) incidental ingestion of surface soil, and
(3) inhalation of VOC emissions from surface and subsurface soil. The
total excess carcinogenic risk and total hazard index predicted for this
exposure scenario are 9 x 107 and 0.07, respectively. As is the case for the
risks to recreational users of the drainage ditch and the Des Plaines River,
the above risks are not significant.
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TABLE 1-1

WASTE AND NONWASTE STORAGE SUMMARY
LENZ OIL SITE

LEMONT, ILLINOIS

Waste Materials Accepted

Waste Oils

Motor oil
Hydraulic oil
Cutting oil
Lubricating oil
Transformer oil

Other Wastes

Pigments
Inks
Kerosene
Aliphatic hydrocarbons (nonspecific)
Aromatic hydrocarbons (nonspecific)
Petroleum hydrocarbons (nonspecific)
Chlorinated hydrocarbons (nonspecific)

Spent Solvents

Oxygenated solvents
Methyl ethyl ketone
Toluol/Toluene
Ethanol
Hexane
Heptane
Acetate
Alcohol
Zylol/Xylene
Butanol
Ethyl acetate
Aromatic naptha
Aliphatic naptha
1,1,1-Trichloroethane
Acetone
Naptha
Trichloroethene
Methylene chloride

Nonwaste Materials Stored

Asphalt Diesel Fuel Gasoline

Sources: Letters from Charles Russell to the Illinois Environmental Protection Agency,
dated 12-10-80 and 3-31-81, and Illinois Environmental Protection Agency
reports, dated 1-17-85 and 5-24-86.
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TABLE 1-2

GEOLOGIC CHARACTERISTICS OF FACIES ro

LENZ OIL SITE
LEMONT, ILLINOIS

Facie.

Racine Dolomite

Silty-Gravel

Clayey-Silt

Silty-Clay

Miscellaneous Backfill

Silty-Sand Backfill

Excavation Backfill

Grain Size Distribution

Min
(mm)

NA

0.003

NA

0.003

NA

NA

NA

Max
(mm)

NA

38

NA

10-13

NA

NA

NA

Average
(mm)

NA

0.5-8

NA

0.015̂ .016

NA

NA

NA

Gravel
(%)

NA

31.9-57.4

NA

2.3-4.2

NA

NA

NA

Sand
(%)

NA

23.3-33.6

NA

6.4-10

NA

NA

NA

Silt
(%)

NA

11.3-25.6

NA

61.S-69.6

NA

NA

NA

Clay
(%)

NA

5.1-8.9

NA

21.7-24

NA

NA

NA

TOC
(ppm)

NA

1,608-21,000

NA

15,000

NA

NA

NA

Moisture
Content

(%)

NA

8.4-51.1

NA

16.4-42.5

NA

NA

NA

Density
(pcO

NA

68.7-139

NA

72.5-116.1

NA

NA

NA

Distribution

Underlies entire site at depths between
2 to 26.5 feet BGS.

Overlies the Racine dolomite fades in the
northern half of site and ranges in thickness
from 1 to 18 feet.

Overlies the Racine dolomite fades and is
overlain by the silty-clay fades in the
vicinity of POT, P05, and P08.

Generally mantles the surface of the site
and ranges in thickness from 3 to 13 feet.

Areally limited to areas on the site that
were backfilled prior to the excavation
activities such as old basements.

Limited to the area beneath and adjacent to
State Route 83.

Overlies the Radne dolomite in the northern
portion of site where soil excavation
was conducted. A 10 mil liner isolates
the backfill from the dolomite.

Note:

Key:

(1) Data obtained from Section 3.4 and Appendix) of the approved Remedial Investigation Report.

Min = Minimum value
Max = Maximum value
NA = Not analyzed
pcf = Pounds per cubic foot
TOC = Total organic carbon
BGS = Below ground surface

& \CPFILES \ERM\SA \WW7\M \SPRD6HT\ P5GEC1 ,XI& 1 -2



TABLE 1-3

HYDROCEOLOGIC CHARACTERISTICS OF
THE SURFICUL AQUIFER "'

LENZ OIL SITE
LEMONT, ILLINOIS

Portion

Unconsolidated
Sediments

Fractured Silurian
Dolomite

Permeability

Min
<gpd/ft2)

178

13.2

(cm/s)

8.39E-03

6.23E-04

Max
(gpd/ft2)

4.102.5

819.3

(cm/s)

1.93E-01

3.B6E-02

Ccomctric
Mean

(gpd/ft2>

606.0

101.9

(on/8)

2.86E-02

4.80E-03

Horizontal Gradient

Mln
(ft/ft)

0.0009

0.0011

Max
(ft/ft)

0.0053

0.0038

Average
(ft/ft)

0.0035

0.0029

Direction

Southeast

Southeast (2)

Type

Intergramuar

Fracture

Poraity

Mln
(%)

19.1

NA

Max
(%)

57

NA

Average
(*>>

36.8

NA

TOC

Min
(mg/kg)

1,608

NA

Max
(mg/kg)

21,000

NA

Avenge
(mg/kg)

13,321

NA

Not**:

Key:

Vertical flow gradients wen not determined for the Individual portions of the aquifer, although
the average vertical gradient ranged from -0.0777 ft/ft to -0.0081 ft/ft (downward).

9 A localized flow direction of southeast to east in the fractured dolomite is present in the
northwestern portion of the site.

Min = Minimum value
Max = Maximum value
TOC = Total organic carbon
NA = Not applicable
gpd/ft2 = Gallons per day per square foot



TABLE 1-4

RANGE OF TARGET COMPOUND LIST AND TARGET ANALYTE LIST PARAMETERS
IN SHALLOW AND DEEP SOIL BORINGS

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 1 of 4)

Parameter
Volatile Organics (ug/Kg)

Chloromethane
Bromoethane
Vinyl chloride
Chloroe thane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroe thane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroe thane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-l,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1 ,1 ,2-Trichloroe thane
Benzene
trans-1,3- Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroe thane
Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Xylenes (total)

Semivolatile Organics (ug/Kg)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methyphenol
2,2'-Oxvbis( 1-Chloropropane)

Background '"

Minimum"

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Maximum

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Frequency

Detection

0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Number of

Samples

Collected '"

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

Shallow Soil Samples (0 to 5 feet)
Area A':

Minimum'

ND
ND
ND
ND
ND

9 6 )
ND
ND

3 J
8 J

ND
ND
ND

3 J
ND
ND
ND
ND

4 J
ND
ND
ND

7}
ND
ND
ND

21
ND

4 J
ND

11
ND

78 J

ND
ND
ND
ND
ND
ND
ND
ND

Maximum'

ND
ND
ND
ND
ND

96)
ND
ND

4 J
8)

ND
ND
ND

29J
ND
ND
ND
ND
n j

ND
ND
ND

7 J
ND
ND
ND

23J
ND

50
ND

38
ND
190

ND
ND
ND
ND
ND
ND
ND
ND

Frequency
of

Detection

0
0
0
0
0
1
0
0
2
1
0
0
0
5
0
0
0
0
4
0
0
0
1
0
0
0
7
0
7
0
5
0
5

0
0
0
0
0
0
0
0

Number of
Samples

Collected ""

9
9
9
9
9
9
9
9
9
9
9
9
5
9
9
9
9
9
9
9
9
8
8
9
9
9
9
9
9
9
8
9
8

9
9
9
9
9
9
9
9

Area B "'

Minimum*

ND
ND
ND
ND

4 J
H I

ND
ND

2 J
7 )

ND
ND
ND

4 )
ND
ND
ND
ND

31
ND
ND

4 J
71

ND
ND
ND

3 J
ND

2 J
ND

71
ND

4!

2,700
ND
ND
ND
ND
140J
ND
ND

Maximum"

ND
ND
ND
ND

16
450 DJ
ND
ND

32)
7 J

ND
ND
ND
100 I
ND
ND
ND
ND
220 J
ND
ND
130

71
ND
ND
ND
280 DJ
ND

81
ND
820 J
ND

4,100

2,700
ND
ND
ND
ND
890 J
ND
ND

Frequency
of

Detection

0
0
0
0
8
13
0
0
5
1
0
0
0
15
0
0
0
0
8
0
0
6
2
0
0
0
9
0
14
0
10
0
9

1
0
0
0
0
2
0
0

Number of

Samples

Collected

33
33
33
33
33
33
33
33
33
33
33
33
19
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

32
32
32
32
32
32
32
32

Deep Soil Samples (5 to 10 feet)
Area A

Minimum'

ND
ND
ND
ND
220

64
ND
ND
150
ND

3 1
ND
2401

3 )
ND
ND
ND
ND

7 J
ND
ND

14
6 J

ND
ND
ND

7
ND

6 )
ND

8
ND

10)

1,100
ND
ND
ND
ND
ND
ND
ND

Maximum

ND
ND
ND
ND
220
920
ND
ND
150
ND

3 J
ND
270J
101

ND
ND
ND
ND
380
ND
ND

39
6 )

ND
ND
ND
510
ND

1,800 E
ND

1,000
ND

7,500 E

1,100
ND
ND
ND
ND
ND
ND
ND

Frequency

Detection

0
0
0
0
1
4
0
0
1
0
2
0
2
8
0
0
0
0
2
0
0
4
1
0
0
0
3
0
9
0
6
0
9

1
0
0
0
0
0
0
0

Number o*
Samples

Collected

12
12
12
12
12
12
12
12
12
12
12
12
5
12
12
12
12
12
12
12
12
12 !
12 1
12
12
12
12
12
12 j
12 ;
12 ';
12

12

9
9
9
9
9
9
9
9

Area B ""

Minimum'

ND
ND
ND
ND

4 1
32 J

110 J
ND

24
140

6 J
ND

50
7 J

ND
ND
ND
ND

65
ND
ND

14
6 J

ND
ND
ND

18 J
1 J
21
6J
11

ND
71

ND
ND
ND
ND
ND

27 J
ND
ND

Maximum*

ND
ND
ND
ND

4 )
1,600 El

110 J
ND
130
170

6 J
ND
360)
160
ND
ND
ND
ND
780
ND
ND

93J
14 J

ND
ND
ND

2,800 D
U

10,000
6)

11,000
ND

42,000

ND
ND
ND
ND
ND

1,900 J
ND
ND

Frequency
of

Detection

0
0
0
0
1
5
1
0
3
2
1
0
3
4
0
0
0
0
2
0
0
5
3
0
0
0
2
1
6
1
7
0
7

0
0
0
0
0
3
0
0

Number of

Samples
Collected '"

12
12
12
12
12
12
12
12
12
12
12
12
10
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

15
15
15
15
15
15
15
15
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TABLE 1-4

RANGE OF TARGET COMPOUND LIST AND TARGET ANALYTE LIST PARAMETERS
IN SHALLOW AND DEEP SOIL BORINGS

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 2 of 4)

Parameter'
Semivolatile Organics (ug/Kg) (continued)

4-MethyIphenol
N-Nitrosodi-n-propylamine
Hexachloroe thane
Nitrobenzene
Isophorene
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxyl)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenze
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexacholorocydopentadiene
2,4,6-TrichIorophenol
2,4,5-Trichlorophenol
2-Chloroaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6,Dinitro-2-methylphenol
N-Nitrosodipheny lamine< 1 )
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene

Background '"

Minimum

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Maximum r

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Frequency

of

Detection

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Number of

Samples

Collected '"'

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Shallow Soil Samples (0 to 5 feet)
Area A "'

Minimum

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48 J
ND
ND
ND

53 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
110 I
ND
ND
170 J
ND
ND
ND
100 J
ND
ND
ND
ND
ND
ND
170 I
31 J

ND
ND

89J

Maximum "

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60)
ND
ND
ND
150 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
270 J
ND
ND
170 J
ND
ND
ND
370 J
ND
ND
ND
ND
ND
ND

2,9001
740 J
ND
ND

4,100

Frequency

of

Detection

0
0
0
0
0
0
0
0
0
0
2
0
0
0
5
0
0
0
0
0
0
0
0
0
2
0
0
1
0
0
0
2
0
0
0
0
0
0
7
5
0
0
8

Number of
Samples

Collected "

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Area B ""'

Minimum"

3,100
ND
ND
ND

3,500
ND
5701
ND
ND
ND

58 J
ND
ND
ND

61 J
ND
ND
ND
ND
ND
ND
ND
ND
ND

56J
ND
ND

44J
ND
ND
ND

811
ND
ND
ND
ND
ND
ND

77J
45 J

ND
43 J
90 J

Maximum "

3,100
ND
ND
ND

3,500
ND
570J
ND
ND
ND

2,100
ND
ND
ND

2,100
ND
ND
ND
ND
ND
ND
ND
ND
ND

1,1001
ND
ND
830 J
ND
ND
ND

1,400 J
ND
ND
ND
ND
ND
ND

7,300
1,700)

ND
420 J

7,400

Frequency

Detection

1
0
0
0
1
0
1
0
0
0
5
0
0
0
9
0
0
0
0
0
0
0
0
0
7
0
0
4
0
0
0
4
0
0
0
0
0
0
19
11
0
3
20

Number of

Samples

Collected "

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

Deep Soil Samples (5 to 10 feet)
Area A '"

Minimum"

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

531
ND
ND
ND

70 J
ND
ND
ND
ND
ND
ND
110 J
ND
ND

69 J
ND
ND

65 J
ND
ND
ND

811
ND
ND
ND
ND
ND
ND
1201
54J

ND
49J
531

Maximum '

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
500
ND
ND
ND
800
ND
ND
ND
ND
ND
ND
1801
ND
ND

77J
ND
ND

92J
ND
ND
ND
310 J
ND
ND
ND
ND
ND
ND
880
470)
ND

49 J
1,000

Frequency
of

Detection

0
0
0
0
0
0
0
0
0
0
5
0
0
0
7
0
0
0
0
0
0
2
0
0
3
0
0
3
0
0
0
4
0
0
0
0
0
0
9
6
0
2
9

Number of
Samples

Collected "

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Area B ""

Minimum'

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
110 J
ND
ND
ND
180 J
ND
ND
ND
ND
ND
ND
ND

97 J
ND

UOOJ
ND
ND
850 J
ND
ND
ND
200 J
ND
ND

1,900 J
ND
ND
ND
360 J
79 J

430 J
92 J

410 J

Maximum "

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

10,000
ND
ND
ND

45,000 J
ND
ND
ND
ND
ND
ND
ND

97 J
ND

1,200 J
ND
ND

1,100 J
ND
ND
ND

2,500 J
ND
ND

1,900 J
ND
ND
ND

9,200
2,200J

430 J
2,400

13,000

Frequency

of

Detection

0
0
0
0
0
0
0
0
0
0
4
0
0
0
8
0
0
0
0
0
0
0
1
0
1
0
0
2
0
0
0
3
0
0
1
0
0
0
8
2
1
3
2

Number of
Samples

Collected '"

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
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TABLE 1-4

RANGE OF TARGET COMPOUND LIST AND TARGET ANALYTE LIST PARAMETERS
IN SHALLOW AND DEEP SOIL BORINGS

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 3 of 4)

Parameter'
SemivoUtile Organics (ug/Kg) (continued)

Pyrene
Butylbenzylphthalate
3,3'Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Pesticides/Polychlorinated Biphenyls (ug/Kg)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan n
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Arodor-1248
Aroclor-1254
Aroclor-1260

Background '

Minimum '

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Maximum'"

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Frequency
of

Detection

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Number of

Samples

Collected '"'

3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Shallow Soil Samples (0 to 5 feet)
Area A "

Minimum'

89 J
ND
ND

771
100)
91)

ND
200 )
160 I
810
560
ND
520

ND
87

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
110
ND

90 P
311

Maximum '

3,300J
ND
ND

1,800)
2,500)

280)
ND

1,900)
1,800 )
2,300)
2,100)

ND
520

ND
87

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

12,000
ND

9,300
680

Frequency
of

Detection

8
0
0
5
7
3
0
4
3
2
2
0
1

0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
0
3
6

Number of
Samples

Collected "'

9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Area B '""

Minimum

62)
330 |
ND
200)
72]
88)

ND
120)
180)
98)

180)
ND
210)

ND
ND
ND
0.75)
ND
1.8 I

ND
3.2 P
5.7 J

0.72 JP
ND
ND
1.7 )P

ND
1.2 JP
130 J
ND
ND
3.1 P
1.9 P

ND
ND
ND
ND
160 P
640
80 P
62 P

Maximum"

6,800
3,200)

ND
5,000
5,700
7,400

ND
5,500
3,900
4,500
3,200

ND
2,600

ND
ND
ND
0.75)
ND
1.9 P

ND
5.2 P
5.7)
53

ND
ND
260)
ND
380)
130)
ND
ND
3.7 P
3.6 P

ND
ND
ND
ND

10,000
680

1,300
900)

Frequency

of

Detection

21
4
0
10
17
6
0
9
5
8
7
0
5

0
0
0
1
0
2
0
2
1
7
0
0
7
0
7
1
0
0
2
2
0
0
0
0
6
2
7
3

Number of

Samples

Collected "

32
32
32
32
32
32
32
32
32
32
32
32
32

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

Deep Soil Samples <5 to 10 feet)
Area A

Minimum

59)
ND
ND
130)
130)
110)
ND
180 )
110)
150)
ND
ND
170)

ND
ND
ND
ND
ND
9.3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
120
ND

40)
42 JP

Maximum '

710
ND
ND
340)
480

1,800
ND
340)
230)
320)
ND
ND
170)

ND
ND
ND
ND
ND
9.3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
910
ND
370
94

Frequency

of

Detection

9
0
0
5
6
3
0
5
3
2
0
0
1

0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
7
0
4
2

Number of

Samples

Collected "

9
9
9
9
9
9
9
9
9
9
9
9
9

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

AreaB

Minimum*

210)
ND
ND
180)
220)
580
ND

6,200)
3,900 )

180)
81)

ND
82)

ND
ND
ND
ND
ND

1 ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.4

ND
ND
ND
ND

49)
59)
44)

220

Maximum"

12,000
ND
ND

4,900
4,300
3,200

ND
6,200)
3,900)
4,400)

81)
ND

82)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.4

ND
ND
ND
ND

9,800
640

6,900
3,700 P

U)

Frequency
of

Detection

3
0
0
2
2
2
0
1
1
2
1
0
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
6
3
5
4

Number of
Samples

Collected "

15
15
15
15
15
15
15
15
15
15
15
15
15

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
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TABLH 1-4

RANGE OF TARGET COMPOUND LIST AND TARGET AN ALYTE LIST PARAMETERS
IN SHALLOW AND DEEP SOIL BORINGS

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 4 of 4)

Parameter1'1

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Background '"

Minimum "

6,980
ND
6.3

46.3 J
0.36 B
ND

6,160 I
10.4

6.8 B
12

ND
16,900 J

13.1
3,810

602)
ND
10.9

1,090 B
ND
ND
ND
ND
17.4
48.3

Maximum

10,400
ND
11.1
56.4 J
0.57 B
ND

58,700 I
14.2

7.5 B
17.9
ND

21,700 J
26.8

36,300
677 J
ND
16.9

1,710
ND
ND
ND
ND

25
83.1

Frequency
of

Detection

3
0
3
3
3
0
3
3
3
3
0
3
3
3
3
0
3
3
0
0
0
0
3
3

Number of

Samples

Collected "

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Shallow Soil Samples (0 to 5 feet)
Area A :'

Minimum'"

11,500
8.3 BJ
2.5 I

98.8
0.53 B
0.71 BJ

5,860
20.1
5.1

47.3J
0.1

16,300 J
87.3 J
593
266

0.09
17.8

1,820
0.73 I

1.7 B
183 B
ND
6.6 B
62

Maximum

50,000)
8.3 BJ

116
3,060 J

1.2 B
2.6 J

150,000 I
96.9 I
22.8
670 J
8.3 J

57,200
909 J

78,800
1,110 J
0.79
47.5

9,640
1.8 J
2.9

14,900
ND
77.7
639

Frequency

of

Detection

21
1

14
21
5
13
21
21
21
21
15
21
21
21
21
8
18
20
2
3
20
0
21
21

Number of
Samples

Collected '"'

21
5
21
21
5
18
21
21
21
21
21
21
21
21
21
21
21
21
19
5
21
20
21
21

Area B •""

Minimum '

951
17.31

1-1 J
8.3 B

0.21 BJ
0.59 BJ

19,800 J
4.1

2 B
7 J

0.33
6,480)

4
10,900

117 J
0.11
5.1 B
121 B

0.55 J
1.3 B

94.7 B
0.95 B

2.9 B
17.5

Maximum "

19,000)
17.3 J

19 J
857

0.96 B]
3.8

150,000
98.1 J
21.6
259 J
7.7

27,600 J
714

84,400
1,590J

0.5 J
34.7

6,150
0.55 J

5
3,300
0.95 B
67.2

1,711

Frequency

of

Detection

31
1

33
35
17
6
35
34
35
31
6
35
36
35
35
16
25
35
1
5
36
1

35
35

Number of

Samples

Collected "

32
27
33
33
21
25
33
33
33
33
33
30
33
33
33
33
33
33
32
26
22
33
33
33

Deep Soil Sam
Area A

Minimum

6,200
ND
4.7
79 J

0.35 B
0.67 B)

6,180
6.1 J
2.8 B

15.6
1.7

11,000
134}

5,800
247 J
ND
7.7 B

1,480
0.25 J
4.3
120 B

0.62 B
0.23

76

Maximum

23,400 I
ND
31.1 J
493 )
0.98 B

1.2 J
150,000

47.6 )
28.4
167 J
12

31,000
561 J

85,600
452 J
ND
34.5

9,580
0.25)

6.2
9,140

0.62 B
94.2
308

Frequency
of

Detection

9
0
7
9
4
4
9
9
9
9
4
9
9
9
9
0
8
9
1
2
9
1
9
9

Number of

Samples

Collected "'

9
4
9
9
4
8
9
9
9
9
9
9
9
9
9
9
9
9
8
4
9
9
9
9

les (5 to 10 feet)
Area B "

Minimum

1,030 J
63.5 J
2.5
8.1J

0.89 B
1.1 BJ

7,780
4.3 J
2.2 B
3.2

ND
5,010

2.1 J
4,630

197
0.11
5.9 B
479

1
2

484
0.7
4.3
12

Maximum""

20,200 J
63.5 J
87.4 J
145
1.6 J
1.1 BJ

166,000
54.9 J
20.7
48.3
ND

53,000
147 J

95,300
578 J

0.25 J
39.4 J

3,700
4.5
5.2

15,200
0.7
43

161 J

Frequency

Detection

12
1
12
9
3
1
12
12
10
11
0
12
12
12
12
3
6
12
4
3
9
1
11
10

Number of
Samples

Collected "

12
6
12
9
4
3
12
12
10
12
4
12
12
12
12
7
10
12
5
3
9
7
11
12

'" Background soil samples are SB213, SB214, and SB215.
m Shallow Area A soil samples are: SB04, SB06, SB08, SB10, SB11, SB13, SB17, SB18, and SB22.

'n Shallow Area B soil samples are: SB01, SB02, SB03, SB12, SB12A, SB14, SB15, SB16, SB19, SB20, SB21, SB22, SB201,5B202, SB203, SB204. SB205, SB206, SB207, SB208, SB209.SB211, and SB212.

'" Analytical results for semivolatile organics and pesticides/PCBs in Phase II samples from the 0- to 5-foot deep interval at SB19 were reported in the data validation report for Phase il {i.e.. Appendix N of the Rl report),

but only samples from the 5- to 10-foot deep and 10- to 15-foot deep intervals were noted as collected in the field boring logs (Appendix F of the RI report). Analytical results were also reported in Appendix N for

semivolatile organics and pesticides/PCBs for the 5- to 10-foot deep interval and for volatiles for the 10-to 11.5-foot deep interval atSB19 The validated data for the 0-to S-foot deep were treated as deep samples

in agreement with the field boring logs.

* Deep Area A soil samples are: SB04, SB06r SB07, SB08, SB09, SBKXSBH,SB18, and SB22.
111 Deep Area B samples are: SP015P06. SP08, SP13, SP24, SB01, SB02, SB12, SB14, SB15, SB19, SB20, and SB21.
0 Volatile organics and semivolatile organics for Phase 1 and Phase II, and the pesticides/polychlorinated biphenyls (PCBs) for Phase 11 were obtained from Appendices M (Phase 1) and N (Phase II) of the Remedial

Investigation report (RI) dated October 1992. The pesticides/PCBs for Phase I were obtained from Table 4-13 of the RI because the validated data were not included in Appendix M. The inorganics for Phase I

were obtained from Appendix II of Technical Memorandum 3B prepared for the Illinois Environmental Protection Agency and dated Janauary 15,1992. The validated data tables for the Phase 1 inorganics in Appendix M

of the RI show the results of the first analysis, which were rejected during the Quality Assurance Review. However, the Phase I inorganic results shown in the tables and figures of Section 4.0 of the RI are correct.
" The highest detected value between a sample and its dilution, duplicate, or reanalysis was used for each sample. Also, if a value was qualified with an "E", the respective "D" qualified value was used if avadable.
<r> Total number of samples collected equals samples taken minus samples rejected by the laboratory, not counting duplicates, dilutions, and reanalyses.

Key:
I = Quantitabon is approximate due to limitations identified during the Quality Assurance Review.
L = Data may be biased low and should be used as an approximation.
B = The compound was detected above the instrument detection limit but below the Contract Required Detection Limit
H = Data may be biased high and should be used as an approximation.
P = Indicates * 25 percent or greater difference between the two column's results. The higher concentration is shown.
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TABLE l-4a
BACKGROUND SOIL CONCENTRATIONS

LENZ OIL SITE
LEMONT, ILLINOIS

Location
Units

Analyte
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Vanadium
Zinc

Background Samples Concentrations
SB213

(mg/kg)

6,980
6.30
56.4 J
0.36 B

6,160 J
10.4
6.8 B

12.0
16,900 J

13.1
3,810

677 J
10.9

1,090 B
17.4
48.3

SB214
(mg/kg)

10,400
8.70
51.5 J
0.57 B

42,200 J
14.2
7.5 B

17.9
21,700 J

26.8
26,600

602 J
16.7

1,710
25.0
83.1

SB215
(mg/kg)

9,260
11.1
46.3 J
0.41 B

58,700 J
11.5
7.4 B

17.2
21,000 J

13.1
36,300

619 J
16.9

1,160
21.1
57.1

Background
Concentration (1)

(mg/kg)

10,400
11.1
56.4
0.57

58,700
14.2
7.5
17.9

21,700
26.8

36,300
677
16.9
1,710
25.0
83.1

Note:
(1) The maximum detected concentrations were used as the background concentrations.



TABLE 1-5

SUMMARY OF TCLP DATA FROM
SHALLOW AND DEEP SOIL BORING SAMPLES"

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 1 of 3)

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Regulatory
Limit

(mg/L)

5
100
1
5
5
1
5

SB04
0-2.5'

(mg/L)

0.0028 J
13.6

0.0024 U
0.0213
0.0694 U
0.0048 UJ
0.013

SB04
2.5-5'

(mg/L)

0.0058 J
8.84

0.0024 U
0.0093 U
0.0694 U
0.0096 UJ
0.013 U

SB05
2.5-5'

(mg/L)

0.0044 J
11.5

0.0024 U
0.0187
0.0694 U
0.0096 UJ
0.013 U

SB05
5.0-9.0'
(mg/L)

0.0042
11.6

0.0024 U
0.0147
0.0694 U
0.0096 UJ
0.013 U

SB06
2.5-5'

(mg/L)

0.002 U
14.4

0.0049 B
0.012 B
0.102

0.0096 UJ
0.013 U

SB06
Duplicate

2.5-5'
(mg/L)

0.002 U
17.6

0.0049 B
0.012 B

0.0864
0.0096 UJ
0.013 U

SB06
5.0-9.0'
(mg/L)

0.002 U
12.8

0.0024 U
0.0093 B
0.0694 U
0.0096 UJ
0.013 U
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TABLE 1-5

SUMMARY OF TCLP DATA FROM
SHALLOW AND DEEP SOIL BORING SAMPLES0

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 2 of 3)

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Regulatory
Limit

(mg/L)

5
100
1
5
5
1
5

SB07
2.5-5'

(mg/L)

0.0045 J
14.7

0.0037 B
0.0187
0.0694 U
0.0096 UJ

0.013 U

SB07
5.0-9.0'
(mg/L)

0.0071 J
10.1

0.0024 U
0.0173
0.0694 U
0.0096 UJ

0.013 U

SB08
0-2.5'

(mg/L)

0.0057 J
11.5

0.0024 U
0.0093 B
0.0694 U
0.0096 UJ

0.013 U

SB08
2.5-5'

(mg/L)

0.0098 U
10.9

0.0024 U
0.0213
0.0694 U
0.0096 UJ

0.013 U

SB09
2.5-5'

(mg/L)

0.002 U
18.4

0.0024 U
0.016
0.102 U

0.0096 U
0.013 U

SB09
5.0-7.0'
(mg/L)

0.0032
17.4

0.0061 U
0.0107 B
0.0694 U
0.0048 UJ

0.013 U

SB10
0-2.5'

(mg/L)

0.0034 J
17.3

0.0037 U
0.0133
0.0694 U
0.0096 UJ

0.013 U
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TABLE 1-5

SUMMARY OF TCLP DATA FROM
SHALLOW AND DEEP SOIL BORING SAMPLES"

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 3 of 3)

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Regulatory
Limit

(mg/L)

5
100
1
5
5
1
5

SB10
2.5-5'

(mg/L)

0.002 UJ
17.4

0.011 U
0.0093 U
0.154

0-0096 UJ
0.013 U

SB11
0-2.5'

(mg/L)

0.002 UJ
15.6

0.0024 U
0.0187 U
0.0694 U
0.0096 UJ
0.013 U

SB11
2.5-5'

(mg/L)

0.0083 U
10.9

0.0024 U
0.02 U

0.0694 U
0.0096 U
0.013 U

SB12
2.5-5'

(mg/L)

0.002 UJ
15.7

0.0037 U
0.0107 U

0.1
0.0096 UJ
0.013 U

SB12A
2.5-5'

(mg/L)

0.002 U
14.7

0.0037 U
0.0253 U
0.0694 U
0.0096 UJ
0.013 U

Notes:
0) Prepared from Table 4-21 of the Remedial Investigation Report dated October, 1992.

Key:
TCLP = Toxicity Characteristic Leaching Procedure

U = Analyte was not detected at the indicated detection limit.
J = Quantification is estimated due to limitations identified in the Quality Assurance Review.
B = Compound was detected in the blank at a similar concentration.
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TABLE 1-6

RANGE OF DETECTED TARGET COMPOUND UST ORGANIC COMPOUNDS AND
DETECTED TARGET ANALYTE LIST INORGANIC ANALYTES

IN SURFACE SOIL SAMPLES"
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter

North Ditch Bank
Surface Soil

Minimum
Volatile Organic Compounds tug/kg)
Acetone
Ethylbenzene
Tetrachloroethene
Toluene
rrichloroethene
Xylenes (total)

Semivolatile Organic Compound
Acenaphthene
Anthracene
3enzo(a)anthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
Benzo(g,rU)perylene
3enzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
lndeno(l,2,3<d)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene
Pyrene

Pesticides/FCBs (|lg/kg)
M'-DDT
Arodor-1248
Arodor-1254

Inorganic Compounds (mg/kg)
Aluminum
Antimony
Arsenic
barium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
tlanganese
Mercury
Nickel
'otassium
Selenium
Sodium
Vanadium
Zinc
lyanide

ND
ND
ND
ND
ND
ND

l<Ug/kg)

ND
60J

400J
260 I
450J
210 I
280 J
no i
4401
1001
600 J
ND
230J
170 J
99J

250)
420 I

ND
ND
ND

2,180
SS
7.4J

14.2
3,770 J

13
263
54.51

4,230 J
75.5 J

2,240
123 J

0.11
4.8

1,010
0.61 J

1,170
31.7
29.7 J
0.30)

Maximum

ND
ND
ND
ND
ND
ND

ND
490)
710)
830)

1,100
1,100

800)
110)
970)
100)

1,100
ND

1,000
170)
99)

950
1,400)

ND
ND
ND

16,600
445
79.6
95.4

70,900)
51.2
31.2
176)

28,100 J
301 J

38,900
1,050)
0.42
31.3

3,470
0.61 )

8,260
33.0
261 J
038)

Number
of

Detect!

0
0
0
0
0
0

0
3
4
6
6
6
5
1
6
1
5
0
6
1
1
6
6

0
0
0

6
2
5
6
6
6
4
6
6
6
6
6
3
6
6
1
6
3
6
2

Number of
Samples
Collected

6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

South Ditch Bank
Surface Soil

Minimum

31)
12
29
11
12 J
70

99)
49)

320)
510
480)
510)
280)
ND
120)
71)

180)
96)

450)
190)
90)

130)
200)

300)
1500
2300

7380
24.9

7S ]
62.0

25,600)
11.8
10.4
56.4)

18,300)
76.9)

13,800
396)

0.16
17.7
660
1.5)

4,650
32.8
127)

0.22)

Maximum

150
12
29
11
12)
70

100)
420)

1300)
1,600)
1300)
1,500)
UOOJ

ND
1300)

73)
2,000)

130)
1300)

190)
90)

1300)
3,000)

300)
2,500
2300

17700
24.9
13.1)
512

83700)
158

28.7
357)

28,500)
568)

44,900
1,130)
0.21
55.5

3310
1.5 J

8370
32.8
484 )

0.45)

Number
of

Detects

2
1
1
1
1
1

2
4
5
5
5
5
5
0
6
2
6
2
5
1
1
6
6

1
1
1

6
1
4
6
6
6
4
6
6
6
6
6
2
6
6
1
6
1
6
3

Number of
Samples
Collected

6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Notes:
(" Prepared from the validated data tables contained in Appendicex M of the Remedial Investigation Report dated October, 1992.
"' Background samples were not collected for surface soil samples.

Key-
J = Quantitation is approximate due to limitatons identified in the Quality Assurance review

ND = Not detected



TABLE 1-7

RANGE OF DETECTED TARGET COMPOUND LIST ORGANIC COMPOUNDS AND
DETECTED TARGET ANALYTE LIST INORGANIC ANALYTES

IN SURFACE WATER SAMPLES
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter10

Semivolatile Compounds (ug/L)
Pyrene

Inorganic Compounds (ug/L)'"
Aluminum
Jarium
Jeryllium

Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Nickel
'otassium

Silver
Sodium
Vanadium
Zinc

Surface Water

Minimum

2 J

176 B
63.2 B

1.6 B
20

109,000
12.2
7.6 B

30.9
356
2.1 H

60,000
123
5.0 B

2,860
6.4 B

171,000
13.8 B
21.2

Maximum

2 J

36,100
991
2.9 B
20

800,000
73.6
41.1 B

208.0
61,000

2.2 H
134,000

9,290
94.9

16,100
6.4 B

751,000
67.5

2,460

Number
of

Detects

1

5
5
2
1
5
4
4
4
5
2
5
5
5
5
1
4
4
5

Number of
Samples
Collected

5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Background

SW01(2)

ND

2,890
92.2
ND
ND

144,000
4.1
4.6
18.1
5,380
ND

73,300
352
10

3,620
ND

171,000
4.4
93.4

Notes:

Key:

ND =
B =

H =

Data are summarized from the validated data tables contained in Appendices
M and N of the Remedial Investigation Report dated October, 1992.
The upstream sample SW01 was chosen as the background sample.
The Phase I analytical results for the organics and arsenic, lead, mercury,
selenium, thallium, and cyanide were considered acceptable during the Phase I
Quality Assurance Review and are shown here; all other values for the inorganics
are from Phase II samples.

Quantitation is approximate because of limitations identified in the Quality Assurance Revh
Not detected.
The concentration is above the instrument detection limit, but below the contract
required detection limit.
Data may be biased high and should be used as an approximation only.
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TABLE 1-8

RANGE OF DETECTED TARGET COMPOUND LIST AND
DETECTED TARGET ANALYTE LIST PARAMETERS

IN SEDIMENT SAMPLES FROM THE DITCH
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter1"
Volatile Organic Compounds (ug/kg)
Acetone

Scmivolatile Compounds (ug/kg)
2-Methylnaphthalene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
Benzo(gji,i)perylene
Benzo(k)fluoranthene
bis(2-ethylhexyl)phthalate
) uty Ibenzlyphtha la te
Zhrysene
Dibenzofuran
^uoranthene
Huorene
lndeno(1^3-cd)pytene
Naphthalene
Phenanthrene
'yrene

norganic Compounds (mg/kg)
Aluminum
Antimony
Arsenic
Jarium
Jery Ilium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Mercury
Nickel
'otassium
Selenium
Silver
Sodium
rha Ilium
Vanadium
Zinc
Cyanide

Sediments

Minimum

160}

460 J
1,600

81 J
640
770

1,200 J
730
440 J
210 J
410 J
970

1300
1,400
2,200

690
1,600

640]
1,400

6340
1.8
4.7 J

73.3
ND
ND

32,000]
33.8
15.0

59]
13,400]

74]
18,700

612]
0.16
6.6
846
3.9]

ND
3,830
1.10]

28.90
116]

0.46]

Maximum

180 J

460)
1,600
2,600
3,800
2,700
2,800
1300
2,100

790
410]

3,200
1,500
8,600
2,200
1,700
1,600

12,000
7,100

14,700
11

4.7]
136.0

ND
ND

120,000 J
60.8
32.2
133]

26,000]
247]

63,100
816]
0.26]

30
1,990

5.7 J
ND

8300
1.10]

28.90
281]

0.46]

Number
of

Detects

2

1
1
4
5
5
4
5
4
5
1
5
1
5
1
5
1
5
5

5
2
1
5
0
0
5
5
5
5
5
5
5
5
3
5
3
3
0
4
1
1
5
1

Number of
Samples
Collected

5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
2
5
5
0
0
5
5
5
5
5
5
5
5
5
5
5
5
0
5
5
5
5
5

Background

SD01™

ND

ND
ND
61]

450]
610
740
520
840
180]
ND
640
ND

1,000
ND
540
ND
400]
980

8,460
ND

18]
77

ND
ND

42,800]
35
12
69]

18,700 J
66]

22300
757]
0.20

18
1,700
0.33 B
ND

4,340
ND

22
158]
ND

Notes:
111 Volatile organics and semivolatile organics for Phase I and Phase II were obtained from Appendices M (Phase I) and N (Phase II) of (he Remedial

Investigation report (RI) dated October 1992. The inorganics for Phase I were obtained from Appendix II of Technical Memorandum 3B prepared
for the Illinois Environmental Protection Agency and dated Janauary 15,1992. The validated data tables for the Phase I inorganics in Appendix M

of the RI show the results of the first analysis, which were rejected during the Quality Assurance Review However, the Phase I inorganic results
shown in the tables and figures of Section 4.0 of the RJ are correct.

Bl The upstream sample SD01 was chosen as the background sample.

Key:
ND = Nol detected

J = Quantitation is approximate due to limitations identified in the Quality Assurance Review
H = Data may be biased high and should be used as an approximation only.
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TABLE 1-9

SUMMARY OF LIGHT NONAQUEOUS PHASE LIQUID PHYSICAL CHARACTERISTICS
LENZ OIL SITE

LEMONT, ILLINOIS

Piezometer Number
Sample Name
Date

Analysis
Specific Gravity
Viscosity @ 50 degrees F (cSt)
Viscosity @ 100 degrees F (cSt)
Viscosity @ 150 degrees F (cSt)
Viscosity @ 200 degrees F (cSt)

P19
LONP19
10/13/94

0.86
35.9
10.0
5.2
3.3

P20
LONP20
10/13/94

0.86
28.4
9.8
5.1
3.2

P20
LONP20D
10/13/94

NA
40
NA
NA
3.1

P21
LONP21
10/13/94

0.87
32.9
9.4
4.8
4

Key:

NA = Not analyzed
F = Fahrenheit

cSt = Centistokes
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TABLE 1-10

RANGE OF DETECTED TARGET COMPOUND LIST ORGANIC COMPOUNDS AND
DETECTED TARGET ANALYTE LIST INORGANIC ANALYTES

IN LIGHT NONAQUEOUS PHASE LIQUID SAMPLES*1'
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter

Volatile Organic Compounds (ug/L)
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
1,1,1-Trichloroethane
rrichloroethene
Benzene
retrachloroethene
2-Hexanone
Toluene
Ethyl benzene
Xylenes (Total)

Semivolatile Organic Compounds (ug/kg)
Maphthalene
2-Methylnaphthalene
Fluorene
M-Nitrosodiphenylamine
Phenanthrene
bis(2-Ethylhexyl)phthalate
Acenaphthene
2,4-DinitrotoIuene

Polychlorinated Biphenyls (ug/kg)
Arodor-1242
Arodor-1260

Inorganic Compounds (ug/kg)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Vanadium
Zinc

Minimum
Concentration

86,000)
780 J

3,600 J
39,000
28,000
86,000 J
5,200

840 J
300,000 J
49,000
43,000

180,OOOJ

150,000]
1,000,000

100,000 J
250,000)*
27,000)

110,000 J
58,000)
66,000)

19,000)
17,000)

17,100
1,900)

121,000
1UOO

150,000)
4,600)
2,000

44,700
81,200
6,200
1,100
1,300)

180)
810]

3,300)

Maximum
Concentration

86,000]
780]

3,600]
460,000 J
370,000 J
86,000]

330,000 J
65,000]

300,000]
4,400,000
2,000,000
8,500,000

860,000]
2,900,000

260,000]
250,000 J"
640,000]
660,000
230,000 J
66,000]

210,000 J
42,000]

22,300
5300]

219,000 J
1UOO

322,000
6,500
3,900

153,000 J
150,000
16,000
2300]
2,100]

460]
4300]
7,100]

Number
of

Detections

1
1
1
3
3
1
3
2
1
4
5
5

5
5
5
1
5
4
3
1

5
5

4
5
5
1
5
5
3
5
5
2
5
2
3
5
5

Number of
Samples
Collected

5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5

5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Notes:

Key:

' Includes the results obtained during both the Remedial Investigation and the Light Nonaqueous Phase
Liquid Investigation.

J = Quantitation is approximate due to limitations identified during the Quality Assurance Review.
* = Cannot be distinguished from diphenylamine.

Ug/L = Micrograms per liter
Ug/kg = Micrograms per kilogram
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TABLE 1-11

SUMMARY OF TOXICITY CHARACTERISTIC LEACHING PROCEDURE
PARAMETERS IN LIGHT NONAQUEOUS PHASE LIQUID SAMPLESa2)

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter

Volatile Organic Compounds
Benzene
Carbon tetrachloride
Chlorobenzene
Chloroform
1 ,2-Dichloroethane
1,1-Dichloroethene
Methyl ethyl ketone
letrachloroethylene
Irichloroethylene
Vinyl chloride

Semivolatile Organic Compounds
0-Cresol
m-Cresol
p-Cresol
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
Pentachlorophenol
Pyridine
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Pesticides/Herbicides
Chlordane
2,4-D
Endrin
Heptachlor
Lindane
VJethoxychlor
Toxaphene
2,4,5-TP (Silvex)

Inorganic Compounds
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Regulatory
Limt
mg/L

0.5
0.5

100.0
6.0
0.5
0.7

200.0
0.7
0.5
0.2

200.0
200.0
200.0
7.5
0.13
0.13
0.5
3.0
2.0

100.0
5.0

400.0
2.0

0.03
10.0
0.02
0.008
0.4
10.0
0.5
1.0

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0

MW-5S
mg/L

28 U
28 U
28 U
28 U
28 U
OB 1 1/o U

28 U
28 U
28 U
28 U

R
R
R
R
R
R
R
R
R
R
R
R
R

0.86 U
--
1.7 U

0.86 U
--

8.6 U
86 U

^—^.^^
4.0 J

mm^Mmmmm:
0.09 UJ
0.32 J

1.6 U

G106S
mg/L

748 U
748 U
748 U
748 U
748 U
748 U
748 U
748 U
748 U
748 U

R
R
R
R
R
R
R
R
R
R
R
R
R

0.86 U
--

1.7 U
0.86 U

--
8.6 U
86 U

1.7 J
II;
II

iiiiiiliiii ii
6.09 UJ
0.16 J

1.6 U

LONP19
mg/L

435 U
435 U
435 UJ
435 U
435 U
435 UJ
435 U
435 U
435 U

435 U
435 U
435 U
435 U
435 U
435 U
435 U
435 U
435 U

R
14 U

435 U
435 U

0.89 UJ
--
1.7 UJ

0.89 UJ
0.89 UJ

8.9 UJ
89 UJ

4.4

0.70 Uiiiiiiiiiiiiflllll||pii!II
"""""""aisu"

0.17 UJ
0.87 UJ

LONP20
mg/L

Illiiillflil;:
435 U
435 U
435 UJ
435 U
435 U
435 UJ

""" 435LJ'"

870 U
870 U
870 U
870 U
870 U
870 U
870 U
870 U
870 U

R
29 U

870 U
870 U

0.89 UJ

1.7 U1

0.89 UJ
0.89 UJ

8.9 UJ
89 UJ

3.0

0.70 U
:;:;£: ?:::?:::jjjj!:::jjj;j:̂ ::::::::: ::::

It illicit ;;;;
1

0.13 U
0.17 UJ
0.87 UJ

LONP20D
mg/L

435 U
435 U
435 UJ
435 U
435 U
435 UJ

""'""435 u"""'

1740 U
1740 U
1740 U
1740 U
1740 U
1740 U
1740 U
1740 U
1740 U

R
57 U

1740 U
1740 U

0.89 UJ
--
1.7 UJ

0.89 UJ
0.89 UJ

8.9 UJ
89 UJ

2.1iiiiiiiiiiiii
"OTO'U

6.13 U
0.17 UJ
0.87 UJ

LONP21
mg/L

4.4 U
4.4 U
4.4 UJ
4.4 U

wmss^i$mm.
;;1*S S;"*i**ss§;:-"'---———

iiiiiiiiii
..........._..^.......

1740 U
1740 U
1740 U
1740 U
1740 U
1740 U
1740 U
1740 U
1740 U

R
57 U

1740 U
1740 U

0.89 UJ

1.7 UJ
0.89 UJ
0.89 UJ

8.9 UJ
89 UJ

2.3lillliiili'"'0.760
!!i!ll!;||:||fi:
S?iS:S?iKSii.S:SSSEsS:s;-::

'"""ai3U "'
0.40 J
0.87 UJ

Notes:
(i)
(2)

Prepared from Appendix P of the Remedial Investigation Report and Appendix G of Technical Memorandum No. 4.
Includes the results obtained during both the Remedial Investigation and the Light Nonaqueous Phase Liquid Investigation.

Key:
J = Quantitation is approximate due to limitations identified during the Quality Assurance Review.

U = Analyte was not detected at the indicated detection limit
R = Rejected or unuseable data.

.111111= Value exceedes regulatory limit.
- - = No data available.
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TABLE 1-12

RANGE OF DETECTED TARGET COMPOUND LIST AND TARGET ANALYTE LIST PARAMETERS
IN GROUND WATER SAMPLES FROM THE UPPER AQUIFER

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter1"
Volatile Organics
Vinyl chloride
Chloroethane
Acetone
1 ,1 -Dichloroethene
1,1 -Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
1,1,1-Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethyl benzene
Xylenes (total)

Semivolatile Organics
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
di-n-Butyl phthalate

PCBs
Aroclor-1242
Aroclor-1260

inorganics (Total)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide

norganics (Dissolved)
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Cyanide

Background "'

Minimum

(ug/U

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND

940 J
3.3 J

23.4
ND
ND

116..000
38.9 J
34.4 ]
82.9 J

3,080
ND

59,900
42.4
ND
76.3 L

3,550 J
ND

6,420 ]
45.4 J
268 J
ND

ND
ND
17.6 J

111,000
ND
5.1

814 J
57,400

23.4
4.2

2,110
ND

5,890
ND
NA

Maximum

(ug/U

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND

22,700 J
3.3 J
126 J
ND
ND

637.000 I
38.9 ]
34.4 J
82.9 J

101,000 J
ND

393,000 J
2,010 J

ND
76.3 J

11,300 J
ND

8,380 J
45.4 J
268 J
ND

ND
ND
19.2 J

122,000
ND
5.1

814 J
63,600

23.4
4.8

3,920
ND

9,350 J
ND
NA

Frequency
of

Detection

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0

2
1
2
0
0
2
1
1
1
2
0
2
2
0
1
2
0
2
1
1
0

0
0
2
2
0
1
1
2
1
2
2
0
2
0

NA

Number 01
Samples

Collected '"

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

1
1
1
1
1
1
1

2
2

2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

NA

Area A "'

Minimum

(ug/L)

ND
27
24 J
5
2
3

14
31

ND
2

140 J
ND
160 J
130 J
270

460 J
1,800

72 J
76 J

120 J
1 J
U

56
51

3,320
8.5 J
150 J
2.2 J
1.6 J

166,000
24.9
22.4 J
13.7

7,430
55.4 J

86,100
167

0.31 J
19.6

9,950 J
6.0

145,000 J
13

25.3 J
44.9 J

88.3 J
3.0

43.2 J
106,000

3.7
ND
367

51,900
42.2
6.9

2,420
"NET

164,000 J
5.3

NA

Maximum

(ug/L)

ND
100 J
150 J

5
28 J
3J

14]
31 J

ND
2 J

340 J
ND
360 J
440 J

2,400 J

800 J
4,000

72]
76]

420]
1,000 J

1 J

160
97]

68,700 J
92]

1,410]
2.2]
1.6]

1 .020.000
117]

91.8]
212]

192,000 J
564

597,000 J
4,650 J

0.57]
164 J

54,100 J
30.6 ]

803,000 ]
130 J
386]

44.9]

171
52]

230
203,000

3.7
ND

12,800
224,000

382
18.9 J

49,900
ND

861,000
5.3

NA

Frequency
of

Detection

0
2
2
1
5
1
1
1
0
1
2
0
2
4
4

2
2
1
1
2
3
1

2
2

6
6
6
1
1
6
6
5
6
6
6
6
6
2
6
6
2
6
6
6
1

3
4
6
6
1
0
6
6
6
4
6
0 ~
6
1

NA

Number ol
Samples

Collected '"

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

6
6
6
6
6
6
6

6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
5
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6

" ~ ~ 5
6
6

NA

Area B '"

linimum

(ug/L)

11]

4 ]
ND

3]
58
10

ND
ND

62
3]

ND
2]

ND
ND
ND

ND
ND
ND
ND
ND
ND
1.00]

ND
ND

434 J
6.9]

43.7
ND
1.1J

127,000
13.2]
3.7
9.2

5,570
26.3

64,700
182

0.24]
14.9

5,190 ]
ND

22,500
15.4
44.6]
ND

ND
2.4]

14.9
74,400

ND
ND

38.8
30,500

15.8
4.5

2,200
7.0

24,800
ND
NA

Maximum

(ug/L)

15]
5]

ND
5]

70
21

ND
ND
120

6
ND

3J
ND
ND
ND

ND
ND
ND
ND
ND
ND

1]

ND
ND

15,100]
43.4 ]
123]
ND
1.1 J

361.000 1
42.2
19.6
102

48,000
35.7

198,000 ]
686

0.24 J
58.1

7,600 J
ND

478,000 ]
24.2
108
ND

ND
7.5

96.2)
220,000

ND
ND

1,820]
112,000

152
6.3

5,770
7.0

495,000
ND
NA

Frequency
of

Detection

3
2
0
4
4
4
0
0
4
2
0
2
0
0
0

0
0
0
0
0
0
1

0
0

5
5
5
0
1
5
5
4
5
5
2
5
5
1
5
5
0
5
2
3
0

0
4
5
5
0
0
4
5
5
3
5
1
5
0

NA

Number of
Samples

Collected "'

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

4
4
4
4
4
4
4

4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5

NA

Notes:

Data were taken from Appendices O and I' of the Remedial Investigation Report dated October 1992. All Phase I semivnlatile organic compound, pesticide/PCB,
and inorganic data were rejected during the Quality Assurance Review. The results shown reflect the highest detected concentration between a sample and its duplicate,
dilution, or reanalysis.
Shallow background wells are G101M and G101L. Concentrations for samples collected from MW-7S and G101D are not included.

|J1 Shallow Area A wells are. MW-1S, MW-2S, MW-4S, MW-5S, G106L, MW-8S, G104L, and G104D.
"' Shallow Area B wells are: G102L, G102D, and MW-3S. The results for well MW-6S were also included in the Area B data

The total number of samples collected varies because it indicates the number of valid analytical results, i.e., if the analytical result for a parameter was rejected in a sample,
that sample was not counted as a collected sample. Also a sample and its duplicate and/or dilution were counted as one sample.

Key:
ND = Not detected

NA = Not analyzed
J = Quantitation is approximate due to limitations identified during the Quality Assurance Review

PCB = Polychlorinated biphenyls

CWMIMMAX.XLS Shllkiw 1111 I'M, 31M PM



TABLE 1-13

RANGE OF DETECTED TARGET COMPOUND LIST AND TARGET ANALYTE LIST PARAMETERS
IN GROUND WATER SAMPLES FROM THE LOWER AQUIFER

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter11'
Volatile Organ ics

Chloroe thane
Benzene
Toluene

Semivolatile Organics
di-n-Butyl phthalate

Inorganics (Total)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Inorganics (Dissolved)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Cyanide

Background '"

Minimum

(ug/L)

ND
ND
ND

ND

1,030 J
ND
2.1 J

38.2
174,000

ND
ND
3.7

3,840
92,400

92.3
ND

4,300
ND

80,000
ND
ND

ND
ND
32.6 J
ND

170,000
ND

1,670 J
88,400

48.8
ND

4,110
ND

86,500
NA

Maximum

(ug/U

ND
ND
ND

ND

1,030 J
ND
2.1 J

38.2
174,000

ND
ND
3.7

3,840
92,400

92.3
ND

4,300
ND

80,000
ND
ND

ND
ND
32.6 J
ND

170,000
ND

1,670 J
88,400

48.8
ND

4,110
ND

86,500
NA

Frequency

of

Detection

0
0
0

0

1
0
1
1
1
0
0
1
1
1
1
0
1
0
1
0
0

0
0
1
0
1
0
1
1
1
0
1
0
1

NA

Number of
Samples

Collected "

2
2
2

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

NA

Area A 01

Minimum

(ug/L)

24
10
4J

U

233 J
13.2 J
3.0 J
32

161,000
4

4.6 J
3.2

3,000
75,300

86
4.3

3,880 J
ND

31,300
ND
ND

81
3.0 J

27.2 J
1.0

134,000
ND

1,450 J
56,300

50.4
4.5

3,920
5.4

32,300
NA

Maximum

<"g/L)

53
10
4J

U

4,940 J
13.2 J

5-1 J
117

246,000
7.2 J
6.3
16 J

10,200
137,000

263
14.9 J

14,300 J
ND

182,000
ND
ND

81
3.0 J
113 J
1.0

176,000
ND

2,310 J
95,100

107
4.5

14,800
5.4

199,000
NA

Frequency
of

Detection

2
1
1

1

5
1
3
5
5
2
2
4
5
5
5
4
5
0
5
0
0

1
1
5
1
5
0
5
5
5
1
5
1
5

NA

Number of

Samples

Collected *'

10
10
10

5

5
5
3
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5

NA

Area B '*

Minimum

(ug/L)

ND
ND
ND

U

371
ND
4.6 J

30.7
186,000

5.5
ND
4.0

2,970
96,500

57.9
4.7

4,360
8.0

44,600
3.5

21.9 J

ND
2.6 J

29.8
ND

149,000
ND

2,140
75.400

37.5
ND

4,550
ND

48,200
NA

Maximum

(ug/L)

ND
ND
ND

1 J

1,280
ND
5.4 J

46.6
217,000

6.6
ND
4.0

8,140
114,000

206
5.3

5,960
9.4

87,900
3.5

21.9 J

ND
3.9 J

37.2
ND

186,000
ND

2,470
97,600

40.3
ND

5,200
ND

83,900
NA

Frequency
of

Detection

0
0
0

1

2
0
2
2
2
2
0
1
2
2
2
2
2
2
2
1
1

0
2
2
0
2
0
2
2
2
0
2
0
2

NA

Number of

Samples

Collected "

4

4

4

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2

NA

Notes:
(l) Data were taken from Appendices O and P of the Remedial Investigation Report dated October 1992. All Phase I semivolatile organic compound, pesticide/PCB,

and inorganic data were rejected during the Quality Assurance Review. The results shown are the highest detected concentration between a sample and its duplicate,
dilution, or reanalysis. Concentrations above the calibration range (i.e., qualified with an "E") were not used if a dilute sample result was available.
The deep background well is MW-7D. Concentrations for samples collected from MW-7S and G101D are not included.

W Deep Area A wells are: MW-1D, MW-2D, MW-4D, MW-5D, and G106DR.
The only well in deep Area B is MW-3D. The data for well MW-6D were also included in the range evaluation..

The total number of samples collected varies because it indicates the number of valid analytical results, i.e., if the analytical result for a parameter was rejected in a sample,
that sample was not counted as a collected sample. Also a sample and its duplicate and /or dilution were counted as one sample.

Key:

J — Quantitation is approximate due to limitations identified during the Quality Assurance Review

NA = Not analyzed
ND= Not detected
PCB = Polychlorinated biphenyls

GWMINMAX XIS Deep 11/5/96 11:43 AM



TABLE 1-14
SUMMARY OF EXCESS CANCER RISKS

LENZ OIL SITE
LEMONT, ILLINOIS

Exposure Pathway

Surface Water
Dermal Contact
Ingestion

Total Excess Cancer Risk - Surface Water

Sediment
Dermal Contact

Total Excess Cancer Risk - Sediment

Soil
Dermal Contact (Area B)
Ingestion (Area B)
Inhalation, Parriculates (Area B)
Inhalation, VOC Emissions (Area B) (2)

Total Excess Cancer Risk - Soil

Ground Water
Ingestion
Dermal Contact
Inhalation, Shower VOC Emissions

Total Excess Cancer Risk - Ground Water

TOTAL EXCESS CANCER RISK

Current Recreational

Drainage
Ditch

Value Source (1)

2E-09 Table J-2
6E-08 Table J-l

6E-08

6E-08 Table H

6E-08

_

-

-

-

IE-07

Assumed
Conditions -
Des Plalnes

River
Value Source (1)

8E-09 Table J-3
6E-08 Table J-l

7E-08

-

-

-

-

-

-

7E-08

Current
Tresspasser

Value Source (1)

-

-

-

-

2E-06 Table J-6
4E-07 Table J-5

3E-05 Table J-10

4E-05

-

-

4E-05

Current
Adjacent
Resident

Value Source (1)

-

-

-

-

2E-06 Table J-6
4E-07 Table J-5
3E-08 Table J-ll
3E-05 Table J-10

4E-05

-

-

4E-05

Future
Residential -

On Site
Value Source (1)

-

-

-

_

4E-05 Table J-9
3E-05 Table J-8
3E-08 Table J-ll
3E-05 Table J-10

IE-04

2E-02 Table J-15
3E-02 Table J-16
5E-05 Table J-17

5E-02

5E-02

Future
Resident

Adjacent to
Site

Value Source (1)

-

_

_

-

2E-06 Table J-6
4E-07 Table J-5
3E-08 Table J-ll
3E-05 Table J-10

4E-05

4E-04 Table J-21
8E-06 Table J-22
6E-05 Table J-23

5E-04

5E-04

Future
Short-Term

Worker
Value Source (1)

-

-

-

-

4E-07 Table J-28
3E-07 Table J-27

2E-07 Table J-29

9E-07

-

-

9E-07

Notes:

(1) From the Baseline Risk Assessment for the Lenz Oil Service, Inc. Site, Lemont, Illinois, Revised Final Report, prepared by PRC Environmental Management, Inc.,
and dated March 25,1993.

(2) As indicated in ERM-North Central's Comments on the March 25,1993 Baseline Risk Assessment for the Lenz Oil Service, Inc. Site, Lemont, Illinois (submitted
to the United States Environmental Protection Agency on January 24,1995), the risks shown in this table for inhalation of VOC emissions are unrealistic, and these
risks should be less than IE-08.

Key:
- = Not applicable.



TABLE 1-15
SUMMARY OF HAZARD INDICES

LENZ OIL SITE
LEMONT, ILLINOIS

Exposure Pathway

Surface Water
Dermal Contact
Ingestion

Total Hazard Indices - Surface Water

Sediment
Dermal Contact

Total Hazard Indices - Sediment

Soil
Dermal Contact (Area B)
Ingestion (Area B)
Inhalation, Particulates (Area B)
Inhalation, VOC Emissions (Area B) (2)

Total Hazard Indices -Soil

Ground Water
Ingestion
Dermal Contact
Inhalation, Shower VOC Emissions

Total Hazard Indices - Ground Water

TOTAL HAZARD INDICES

Current Recreational

Drainage
Ditch

Value Source (1)

2E-05 Table J-2
6E-04 Table J-l

6E-04

2E-04 Table J-4

2E-04

-

-

-

-

9E-04

Assumed
Conditions -
Des Flaines

River
Value Source (1)

6E-05 Table J-3
6E-04 Table J-l

6E-04

_

-

-

-

-

-

6E-04

Current
Tresspasser

Value Source (1)

-

-

_

-

5E-04 Table J-6
IE-03 Table J-5

6E-04 Table J-7

2E-03

-

-

2E-03

Current
Adjacent
Resident

Value Source (1)

-

-

..

--

5E-04 Table J-6
IE-03 Table J-5
9E-09 Table J-l 1
2E-01 Table J-10

2E-01

-

-

2E-01

Future
Residential -

On Site
Value Source (1)

-

-

_

-

IE-02 Table J-9
2E-01 Table J-8
9E-09 Table J-ll
2E-01 Table J-10

5E-01

1E+01 Table J-15
2E-01 Table J-16
4E-03 Table J-17

1E+01

1E+01

Future
Resident

Adjacent to
Site

Value Source (1)

-

--

„

-

5E-04 Table J-6
IE-03 Table J-5
9E-09 Table J-ll
2E-01 Table J-10

2E-01

3E-01 Table J-21
7E-03 Table J-22
8E-04 Table J-23

3E-01

5E-01

Future
Short-Term

Worker
Value Source (1)

-

-

..

-

3E-03 Table J-28
2E-02 Table J-27

4E-02 Table J-29

7E-02

-

-

7E-02

Notes:

(1) From the Baseline Risk Assessment for the Lenz Oil Service, Inc. Site, Ixmmt, Illinois, Revised Final Report, prepared by PRC Environmental Management, Inc.,
and dated March 25,1993.

(2) As indicated in ERM-North Central's Comments m the March 25,1993 Baseline Risk Assessment for the Lenz Oil Service, Inc. Site, Lemoni, Illinois (submitted
to the United States Environmental Protection Agency on January 24,1995), the risks shown in this table for Inhalation of VOC emissions are unrealistic, and these
risks should be less than IE-05.

Key:
— = Not applicable.
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2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND
PROCESS OPTIONS

This section describes the steps that were followed during the
identification of remedial action objectives and the development and
screening of remedial action technologies and process options for the Lenz
Oil site. The remedies described in this document address the
contamination attributable to the operation of the Lenz Oil site. This
contamination includes the affected soil and ground water as well as the
LNAPL layer on the ground water beneath and downgradient of the site.
As required by SARA for CERCLA sites, the proposed remedial
technologies for each media are designed to: (1) minimize any further
effects on the ground water and surface water; and (2) protect human
health and the environment.

A preliminary step to identifying the remedial action objectives for the site
was to select the chemical and location specific requirements that are
potentially applicable or relevant and appropriate for the site. The
chemical- and location-specific ARARs for the site are discussed in the
following sections (Section 2.1.1.1 and 2.1.1.2) followed by a discussion of
the remedial action objectives selected for the site (Section 2.1.2).

Once the remedial action objectives were identified, general response
actions which could potentially achieve those objectives were selected.
The general response actions are presented for the specific medium (i.e.,
soil, ground water, and LNAPL) that may require remediation (Section
2.2), followed by a discussion of the volumes, areas, and nature of
contamination of the medium that may need to be addressed (Section 2.3).

The various specific technologies and processes for accomplishing the
general response actions, in light of the nature and extent of
contamination and remedial action objectives, are discussed in Section 2.4.
The discussion explains the rationale for retaining certain technologies
and processes for further detailed evaluation and rejecting others. Section
2.5 then identifies the potential action-specific ARARs for the technologies
and processes that are included in the alternatives described in Section 3.0.

Finally, Section 2.6 discusses the effectiveness, implementability, and costs
associated with the process options that were retained for further
evaluation, except for those that were the only option within a remedial
technology (e.g., excavation, monitoring, and access restrictions).
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2.2 LOCATION AND CHEMICAL SPECIFIC ARARs AND REMEDIAL
ACTION OBJECTIVES

2.1.1 Applicable or Relevant and Appropriate Requirements

According to the requirements of SARA [Sections 121 (d)(l) and (2)],
remedial actions at CERCLA sites must:

• Attain a degree of cleanup "which assures protection of human health
and the environment";

• When completed, at least attain any "legally applicable or relevant and
appropriate standards, requirements, criteria, or limitations";

• Be cost effective;

• Utilize permanent solutions and alternative treatment or resource
recovery technologies to the maximum extent practicable; and

• Satisfy the preference for treatment that reduces toxicity, mobility, or
volume as a principal element, or provide an explanation as to why it
does not.

The USEPA's CERCLA Compliance with Other Laws Manual: Draft Guidance
(USEPA, 1988b) and CERCLA Compliance with Other Laws Manual: Part II
Clean Air Act and Other Environmental Statutes and State Requirements
(USEPA, 1989c) were used to identify the potential ARARs for the site.
The ARARs related to the nature of the chemicals at the site or related to
specific characteristics of the location of the site are discussed in the
following subsections. The ARARs triggered by the remedial technologies
that may be appropriate for remediating the site are presented in Section
2.5. The detailed evaluation of remedial alternatives presented in Section
3.0 includes a determination of compliance with the potential ARARs and
other requirements.

2.1.1.1 Chemical-Specific Requirements

Chemical-specific requirements are technology-based or risk-based
numerical limitations that are used to establish acceptable concentrations
of chemicals found at the site or that may be discharged to the
environment. As shown on Table 2-1, the chemical-specific ARARs that
are potentially applicable to the Lenz Oil site include:

• Illinois ground water standards for Class I aquifers,

• Safe Drinking Water Act (SDWA) maximum contaminant levels
(MCLs) and MCL goals (MCLGs), ____ ____ ________
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• Ambient water quality criteria (AWQC) specified under the Clean
Water Act (CWA) for the protection of aquatic life,

• Publicly owned treatment works (POTW) pretreatment standards
established by the DuPage County Department of Environmental
Concerns for the Knollwood Waste Water Treatment Plant (effective
January 1992),

• RCRA requirements regarding toxicity characteristic (TC) standards
and land disposal restrictions (LDRs), and

• Toxic Substances Control Act (TSCA) requirements for disposal of
PCB-contaminated media.

In accordance with the USEPA's Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA, Interim Final, NTIS
PB89-184626, October 1988 (USEPA, 1988a), other chemical-specific
requirements "to be considered" include:

• The USEPA guideline for the remediation of sites exceeding the 10"6 to
10"4 carcinogenic risk range or a hazard index of 1;

• USEPA's guidance for cleanup of PCB-contaminated sites;

• Background concentrations;

• IEPA guidance in establishing ground water cleanup levels for
contaminants not having a cleanup standard under Title 35 of the
Illinois Administrative Code (IAC) Part 620;

• The National Secondary Drinking Water Standards;

• The Illinois Water Quality Standards and Water Use Designations set
forth in 35 IAC 302 and 303, respectively;

• The USEPA standards promulgated under the CAA and the CAA
Amendments of 1990; and

• The RCRA standards for emission of air pollutants.

The applicability of these potential chemical-specific requirements to the
Lenz Oil site is discussed in the following paragraphs.
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Illinois Ground Water Standards

The Illinois Ground Water Protection Act presents ground water quality
standards (35 IAC 620) for four classes of ground water:

• Class I: Potable Resource Ground Water,
• Class II: General Resource Ground Water,
• Class III: Special Resource Ground Water, and
• Class IV: Other Ground Water.

As demonstrated in Table 2-2, the surficial aquifer below the Lenz Oil site
satisfies the definition of a Class I aquifer. Therefore, the Class I ground
water quality standards are a potential chemical-specific ARAR. In
general, the Class I ground water quality standards are equal to the MCLs
applicable "at-the-tap" pursuant to the SDWA. In accordance with 35 IAC
620.250, if a Class I aquifer does not meet the Class I standards, a ground
water management zone may be established as a three-dimensional region
containing ground water that is being managed to mitigate impairment
caused by the release of contaminants from a site: (1) that is subject to a
corrective action process approved by the IEPA, or (2) for which the
owner or operator undertakes an adequate corrective action in a timely
and appropriate manner and provides a written confirmation to the IEPA.
The ground water management zone expires upon the lEPA's receipt of
appropriate documentation that confirms the completion of the action
taken pursuant to 35 IAC 620.250(a) and the attainment of applicable
standards as set forth in 35 IAC 620 Subpart D.

Safe Drinking Water Act Standards

Drinking water regulations promulgated by the USEPA under the SDWA
are designed to protect human health from the potential adverse effects of
drinking water contaminants. For water that is to be used for drinking,
the primary MCLs and MCLGs are potential ARARs. There are no current
or planned future users of the ground water as a source of drinking water
because the State provided municipal water to the few residents and
commercial properties located near and around the Lenz Oil site between
the spring of 1987 and July 1988. Notwithstanding the above, the USEPA
has indicated that the Federal drinking water standards (i.e., the primary
MCLs and MCLGs as established in the SDWA) are considered potential
ARARs for the site.

Ambient Water Quality Criteria

The AWQC are nonenforceable guidelines for surface water set by the
USEPA to protect: (1) humans from the hazards associated with drinking
contaminated water or consuming aquatic organisms that live in
contaminated water, and (2) aquatic life from acute and chronic exposure
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to pollutants. The AWQC are used by states to set water quality
standards for surface water, and by State and Federal agencies to establish
National Pollutant Discharge Elimination System (NPDES) Permit levels.
Because the Des Plaines River is not a source of drinking water and there
is no potential for a sudden discharge of contaminants (i.e., causing an
acute exposure) to the river, only the AWQC for the protection of aquatic
life from chronic exposure to pollutants are applicable to the Lenz Oil site.
These values are potential ARARs for monitoring the effect of the site
contamination on the surface water. If treated ground water is discharged
to the Des Plaines River as part of a potential remedial alternative, it is
anticipated that the AWQC may be used by the USEPA and IEPA as one
of the criteria to consider in establishing the effluent discharge limits.

Publicly Owned Treatment Works Pretreatment Standards

The limits on industrial user discharges set by a local POTW are a
potential ARAR if the water produced during a CERCLA remedy is
discharged to the POTW as part of a potential remedial alternative.
Compliance with pretreatment regulations and standards developed by
the POTW helps prevent the discharge of pollutants that pass through,
interfere with, or are otherwise incompatible with the POTW's treatment
systems. Because discharge of treated ground water to the local POTW
(i.e., the Knollwood Wastewater Treatment Plant) is considered in the
initial screening of alternatives for the Lenz Oil site, pretreatment
regulations and standards set by the DuPage County Department of
Environmental Concerns for the Knollwood Wastewater Treatment Plant
are included and evaluated in this FS.

Resource Conservation and Recovery Act Requirements

CERCLA remedial actions must comply with the ARARs in RCRA. RCRA
Subtitle C, which regulates the treatment, storage, and disposal of
hazardous waste, may be applicable to CERCLA remedial actions under
the following circumstances:

• The waste is a listed or characteristic waste under RCRA; and

• The waste was treated, stored, and disposed of on the site after the
effective date of the RCRA requirements under consideration; or the
activity at the CERCLA site constitutes treatment, storage, or disposal
of a hazardous waste.

i

The nature and timing of the operations of the Lenz Oil facility, and
analysis of samples taken from the site support the determination that
certain contaminants at the site are subject to RCRA. Samples of the
LNAPL exceed the toxicity standards which define whether a waste is
characteristically hazardous for the following parameters: benzene; 1,1-
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dichloroethene; tetrachloroethene; trichloroethene; arsenic; barium;
cadmium; chromium; and lead (see Table 1-11). In addition, compounds
which are in certain wastes that are listed hazardous wastes under RCRA
were detected in the LNAPL at the site (see Table 1-10). Because records
indicate these same types of listed wastes were transported to the site after
November 18,1980, the LNAPL will be treated as RCRA-listed waste in
this feasibility study. In addition, pursuant to USEPA policy, media
which contain listed wastes (i.e., LNAPL-contaminated soil or ground
water) must be addressed as RCRA hazardous waste, unless it can be
shown that the risk associated with the media attributable to the
compound for which the waste was listed falls below, in the case of the
Lenz Oil site, 1 x 106 for carcinogenic risk and 1 for noncarcinogenic risk.

Pursuant to RCRA, hazardous waste that is actively managed is subject to
land disposal restrictions (LDRs). Actively managed hazardous listed
waste must meet the Hazardous Waste Treatment Standards (HWTS)
prior to being disposed of at a RCRA Subtitle C—compliant chemical
waste landfill. Actively managed characteristically hazardous waste must
meet the Universal Treatment Standards (UTS) prior to disposal at a
RCRA Subtitle C—compliant chemical waste landfill. Accordingly, any
LNAPL that is actively managed during remediation of the site will be
subject to the HWTS, and UTS and chemical waste landfill disposal
requirements.

Wastes that are not listed, but are hazardous by characteristic may be
treated prior to disposal to remove the hazardous characteristics. Thus,
while the treatment process may be subject to RCRA requirements
governing treatment units, disposal of the nonhazardous product of the
treatment process is not subject to RCRA. Likewise, the treatment product
of media which contained listed waste, but which no longer presents an
unacceptable risk due to listed compounds is not subject to RCRA. In
either case, the treatment residue that remains hazardous (either by
characteristic or because of the risk associated with listed compounds)
continues to be subject to the applicable LDRs.

Because it is possible that RCRA hazardous wastes were handled at the
Lenz Oil site following enactment of RCRA, remediation of the site
potentially is subject to RCRA corrective action or closure requirements.
USEPA policy provides that a CERCLA remedy that reduces risk
associated with the site to acceptable levels should satisfy RCRA closure
or corrective action requirements. Accordingly, the remedial alternatives
presented in this feasibility study are risk-based approaches to achieve
compliance with CERCLA and RCRA requirements. If the selected
remedy does not achieve the acceptable risk levels, RCRA closure and
post-closure requirements may be applicable. The HWTS and UTS are
summarized in Table 2-1.
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The unconsolidated soil samples did not contain TCLP inorganics over the
TCLP regulatory limits (see Section 1.5.1.3). Analysis of TCLP organics in
soil samples was not performed during the RI, presumably because the
soils had been incinerated and were not expected to leach organics. An
evaluation of the results of the TCL VOCs, SVOCs, and pesticides analyses
of soil samples within and outside the excavation indicates that the
maximum detected concentrations of the TCLP organic parameters in soil
divided by 20 (which is an estimate of the maximum possible TCLP result)
are less than the corresponding regulatory TCLP standards (see Table 2-3).
Therefore, the on-site soils are not expected to be hazardous by
characteristic. In addition, as calculated under the current adjacent
residential and future on-site residential scenarios (Appendix A), no
RCRA constituents within the unconsolidated soils produce risks above
1 x 10"6 and, therefore, are not subject to RCRA-listed waste requirements.
If the assumptions on which these risk scenarios are based change, the
risks posed by these soils and their regulatory classification would have to
be re-evaluated.

Based on a review of the Baseline Risk Assessment results, some of the
RCRA listed constituents were detected in one or more of the ground
water samples at concentrations that, upon exposure of an on-site resident
to extracted ground water (through ingestion, dermal contact, and
inhalation) would result in an excess carcinogenic risk above 1 x 10"6. If
the extracted ground water contains these constituents at levels above the
1 x 10"6 cancer risk levels, it would be subject to RCRA-listed waste
requirements. Because none of the TC parameters was detected in the
ground water samples at concentrations that exceed the TC limits, the
extracted ground water is not expected to be characteristic.

Toxic Substances Control Act Requirements

Because PCBs have been detected at the site, the TSCA requirements for
disposal of PCB-contaminated media are potential ARARs for the Lenz Oil
site wastes. Section 761.60 of TSCA establishes disposal requirements for
PCB contaminated media as follows: (1) soils contaminated with more
than 50 ppm of PCBs must be incinerated, disposed of at a chemical waste
landfill that is in compliance with the TSCA requirements specified in 40
CFR 761.75, or disposed by an alternative method meeting the
requirements of 40 CFR 761.60(e); and (2) oil that contains more than 50
ppm of PCBs must be incinerated, disposed of at a chemical waste landfill
if it is not ignitable and it has been solidified, burned in a high efficiency
boiler, or disposed by an alternative method meeting the requirements of
40 CFR 761.60(e). Both of these requirements are potential ARARs for the
Lenz Oil site remediation.
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"To Be Considered" Chemical-Specific Requirements

The USEPA's memorandum entitled, "Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions" (USEPA, 1991b)
indicates that the results of a baseline risk assessment are generally used
to determine whether a site needs to be remediated. In the
aforementioned memorandum, site risks that trigger the need for
remediation are defined as : (1) a cumulative, excess lifetime carcinogenic
risk (the "carcinogenic risk") above the range 1 x 10"6 to 1 x 10"4, and (2) a
cumulative, excess lifetime noncarcinogenic risk (the "hazard index")
above 1.

TSCA requirements for the cleanup of PCB spills may be potential
chemical-specific "to be considered" requirements as indicated in USEPA's
CERCLA Compliance with Other Laws Manual: Part II. Clean Air Act and
Other Environmental Statutes and State Requirements (USEPA, 1989c). Based
on USEPA's document Guidance on Remedial Actions for Superfund Sites with
PCB Contamination (USEPA, 1990c), the following PCB limits are potential
chemical-specific requirements for the surficial soils at the site:

• 1 ppm if access to the site will not be restricted,

• 10 ppm if access to the site will not be restricted and at least 10 inches
of clean soil will be placed over the PCB-contaminated areas, and

• 10 to 25 ppm if access to the site will be restricted and if the site is
located more than 300 feet (i.e., 0.1 km) from residential/commercial
areas.

These PCB limits apply only to the surficial soils because of the pathways
used to develop them (i.e., ingestion, dermal contact, and inhalation)
(USEPA, 1990a).

Background concentrations are usually taken into account when
developing CUOs in accordance with RCRA regulations (40 CFR 264.94).
Based on the RI results and as indicated in Section 1.5, only background
concentrations for inorganics are to be considered because organics were
not widespread in the area outside of the site. The background
concentrations for soil were determined as presented in Section 1.5.1.2,
and are shown on Table l-4a.

lEPA's guidance for establishing ground water cleanup or action levels in
the absence of standards under 35 IAC 620 is presented at 35 IAC 620,
Subpart F. This subpart establishes procedures for the issuance of a
Health Advisory that sets forth guidance levels that, in the absence of a
standard under Section 620.410, must be considered by the IEPA in
establishing ground water cleanup or action levels whenever there is a
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significant hazard to public health or the environment. As codified in
Section 35 IAC 620.605, a Health Advisory for a chemical substance is only
issued if all of the following conditions are met:

• A substance is detected in a community water supply well and its
presence is confirmed by resampling,

• There is no standard for the substance under 35 IAC 620.410, and

• The substance is toxic or harmful to human health.

Because no community water supply well has been impacted by the Lenz
Oil site, 35 IAC 620, Subpart F is not applicable or relevant.

The National Secondary Drinking Water Standards (i.e., secondary MCLs)
address contaminants in drinking water that primarily affect the aesthetic
qualities of the water, and are related to the public acceptance of drinking
water. At considerably higher concentrations than the secondary MCLs
for these contaminants, health implications may also exist as well as
aesthetic degradation. The regulations are not federally enforceable but
are intended as guidelines for the states. As stated previously, there are
no current or planned future users of the ground water as a source of
drinking water. However, the USEPA has indicated that secondary
drinking water standards are "to be considered" ARARs for the site.

The Illinois Water Quality Standards and Water Use Designations issued
at 35 IAC 302 and 303, respectively, include the water quality standards
for waters with no specific designations, water with specific uses, and
specific water bodies. Under 35 IAC 303, Subpart C, the Des Plaines River
is designated as general use waters that must meet the Water Quality
Standards at 35 IAC 302, Subpart B (i.e., the "General Use Water Quality
Standards"). If the ground water is discharged to the Des Plaines River,
these standards would be applicable regulations. In addition, these
standards may be applicable for the ground water in the aquifer at the
point of natural discharge to the river.

Tables 2-4 and 2-4a, respectively, present a comparison of the General Use
Water Quality Standards with the concentrations detected in (1) the ditch
located to the northwest of the site, and (2) the ground water monitoring
wells located closest to the Des Plaines River (i.e., well clusters MW-3 and
MW-6). As shown in Table 2-4, the following parameters exceeded the
General Use Water Quality Standards in the surface water: cadmium,
silver, and zinc in one sample each; and copper in three samples. These
results are probably caused by the presence of suspended solids in the
surface water samples and do not indicate an exceedance as a result of
ground water discharge. Table 2-4a shows that the detected
concentrations of unfiltered copper in the shallow monitoring well

KRM NOR Til Cli.NTRAL, INC 2~9 I.KNZ OIL FEASIBILITY STUDY REPORT
(REVISION NO. )>



MW-6S, unfiltered silver in the deep monitoring wells MW-3D and
MW-6D, and filtered iron in the deep monitoring wells MW-3D and
MW-6D exceeded the General Use Water Quality Standards. As
presented in Section 2.4.2.5, these parameters are expected to be present in
the aquifer that is just at the point of natural discharge to the Des Plaines
River at concentrations below the General Use Water Quality Standards.

Pursuant to the CAA and CAA Amendments of 1990, the USEPA has
promulgated National Ambient Air Quality Standards (NAAQSs),
National Emission Standards for Hazardous Air Pollutants (NESHAPs),
and New Source Performance Standards (NSPSs), any of which may be
potential ARARs during remediation. Only "major sources" are subject to
requirements related to attainment of NAAQS. In general, emissions from
CERCLA activities are not expected to qualify as "major" (USEPA, 1989b).

NESHAPs are generally not applicable to Superfund remedial activities
because CERCLA sites do not usually contain one of the specific source
categories regulated. Moreover, NESHAPs as a whole are generally not
relevant and appropriate because the standards of control are intended for
the specific type of source regulated and not all sources of that pollutant.

The 1990 CAA amendments significantly increased the number of source
categories that must control hazardous air pollutant (HAP) emissions
(USEPA, 1992d). Since NSPS are source-specific requirements, they are
not generally considered applicable to Superfund cleanup actions
(USEPA, 1989c). Regulations under RCRA address air pollutant emissions
from several activities that may occur at CERCLA sites (e.g., incineration
and air stripping). These RCRA regulations may be potential ARARs
(USEPA, 1992d).

2.1.1.2 Location-Specific Requirements

Location-specific requirements are restrictions placed on the concentration
of hazardous substances or the performance of activities in particular
locations. These ARARs relate to the geographical or physical position of
the site rather than the nature of its contamination or the proposed
remedial actions. Location-specific requirements may limit and/or
impose additional constraints on the type of remedial action that can be
implemented at a site. Of the potential location-specific requirements for
the Lenz Oil site presented in Table 2-5, the only requirements that are
applicable to the site are those related to: (1) the presence of the Des
Plaines River near the site and in the pathway of any contaminants that
migrate in the ground water, and (2) the location of a portion of the site
within the 100-year floodplain (see Figure 1-4).
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2.2.2 Potential Remedial Action Objectives

The potential remedial action objectives for the site have been identified
based on an evaluation of: (1) the potential chemical-specific ARARs and
other chemical-specific requirements to be considered, (2) the location-
specific ARARs, (3) the site setting, (4) the detected contamination, and
(5) the results of the baseline risk assessment. For the purposes of this FS,
the potential remedial action objectives to address the contamination at
the site shown on Table 2-6 have been established for each of the three
environmental media of concern including:

• Soils that exceed acceptable risk levels,

• Ground water, and

• Free-phase LNAPL and LNAPL-contaminated materials at the water
table interface.

The remedial action objectives identified for the site include:

• Preventing ingestion of, dermal contact with, and inhalation of
contaminated soil and ground water that would result in a hazard
index higher than 1.

• Preventing ingestion of, dermal contact with, and inhalation of
contaminated soil and ground water that would result in a
carcinogenic risk higher than the range of 1 x 10"6 to 1 x 10 "*.

• Meeting the requirements of the Illinois Ground Water Protection Act
at 35 I AC 620 and the drinking water MCLs in 40 CFR 141.

• Meeting the chronic AWQC for the protection of aquatic life in the Des
Plaines River and the General Use Water Quality Standards (35 IAC
302), as demonstrated by confirmatory samples from the river or
ground water samples from monitoring wells adjacent to the river.

• Preventing the uncontrolled migration of the contaminated ground
water.

• Restoring the contaminated aquifer if technically practicable.

• Removing as much of the LNAPL as is technically practicable.

• Preventing the migration of the LNAPL towards the Des Plaines River.
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2.2 DEVELOPMENT OF GENERAL RESPONSE ACTIONS

This subsection presents the general response actions developed to:
(1) address contaminated soil, contaminated ground water, and LNAPL at
the Lenz Oil site; and (2) satisfy the remedial action objectives for the site.

2.2.3 Soil

The general response actions for the remediation of the contaminated soil
at the Lenz Oil site include:

• No action,
• Institutional controls,
• Containment,
• Excavation/e.t situ treatment/disposal, and
• In situ treatment.

The "no action" general response action is included in this FS as required
in the NCP. The institutional controls meet the remedial action objectives
by preventing the public from coming in contact with the contaminated
media at the site. Containment of the soil contaminants consists of
isolating the soils on site and/or preventing the migration of
contaminants off site, thus preventing the public from coming in contact
with the contaminants. Ex situ treatment is conducted on excavated
materials, while in situ technologies are applied without excavation.
Excavation/ex situ treatment/disposal and in situ treatment are intended
to reduce the concentrations of the chemicals present in the soils to levels
that meet the remedial action objectives.

2.2.2 Ground Water

The general response actions for the remediation of the contaminated
ground water at the Lenz Oil site include:

• No action,
• Institutional controls,
• Containment,
• Active restoration of the aquifer, and
• Natural attenuation of the ground water contaminants.

The "no action," institutional controls, and containment general response
actions have the same objectives as the corresponding general response
actions for the remediation of the soils. The active restoration of the
aquifer includes the ex situ or in situ treatment of the ground water to
reduce the concentrations of contaminants to within levels that meet the
remedial action objectives. Natural attenuation of the ground water
contaminants consists of allowing naturally occurring processes to reduce
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the chemicals to acceptable levels, and monitoring the aquifer to ensure
that the natural attenuation processes are actually occurring. An integral
part of the natural attenuation general response action is the use of
institutional controls to ensure that contact with contaminated ground
water is prevented.

2.2.3 Light Nonaqueous Phase Liquid

Although the LNAPL at the site is not a naturally occurring
environmental media, its properties make it different from the soil and
ground water media. The general response actions for the remediation of
the LNAPL at the Lenz Oil site include:

• No action,
• Institutional controls,
• Containment,
• Excavation/e.v situ treatment/disposal,
• In situ treatment,
• Passive recovery/disposal, and
• Active recovery/disposal.

As with the soil and ground wrater, the "no action" general response action
is included in this FS to meet the NCP requirements. Institutional controls
would be directed toward restricting the use of the aquifer to prevent the
migration of the LNAPL contaminants to the ground water removed via
water wells in the immediate area. Containment consists of isolating the
LNAPL to prevent migration of contaminants off-site. The excavation/ej
situ treatment/disposal and in situ treatment general response actions are
intended to address the removal of contaminants from the LNAPL -
contaminated soils at the water table interface. The passive
recovery/disposal general response action includes the extraction of free-
phase LNAPL by the use of product-only pumps without any concurrent
ground water recovery. The active recovery/disposal general response
action involves removing the ground water to create a cone of depression
at the water table that may accelerate the migration of the LNAPL to the
recovery wells. The active recovery/disposal general response action can
be enhanced via the injection of surfactants, heated water, or steam to
increase the mobility of the LNAPL, thereby lowering the time required
for cleanup and providing a greater degree of cleanup of LNAPL
contaminants. In addition, newer technologies, such as vacuum-enhanced
recovery (VER), can be used in conjunction with conventional methods to
recover LNAPLs within unsaturated areas of the LNAPL plume.
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2.3 IDENTIFICATION OF VOLUMES OR AREAS OF MEDIA THAT MAY
REQUIRE REMEDIATION AND CONTAMINANTS REQUIRING
TREATMENT

The volume or area of each media that may require remediation was
estimated based on the remedial action objectives presented in Table 2-6.
The specific volumes of media that may require remediation are
summarized in Table 2-7, and the procedures used to calculate these
volumes are presented in the following paragraphs. A volume or area of
contaminated ground water was not calculated. Instead, the sampling
locations where the expected chemical-specific ARARs are exceeded at the
site are shown in Figures 2-2 through 2-5.

2.3.1 Soil

The volumes of soil that may require remediation are presented in this
subsection in terms of those that exceed a carcinogenic risk of 1 x 10"4 or
1 x 106 or a hazard index of 1. With the exception of the inhalation risks,
the carcinogenic and noncarcinogenic risks posed by each soil sample
were calculated by using the equations, intake assumptions, and toxicity
factors presented in the Baseline Risk Assessment document and the
actual constituent concentrations in the samples. The inhalation risks
were calculated using the equations in the Baseline Risk Assessment
document except that the air concentrations for the inhalation risk
calculations were determined by using the procedure indicated in the
American Society for Testing and Materials (ASTM) Standard E 1739-95
Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release
Sites (ASTM, 1995) and described in Appendix A. Risk levels were
calculated, assuming future on-site and current adjacent resident
scenarios, for the (1) ingestion of and dermal contact with soils 0 to 5 feet
deep, and (2) inhalation of emissions from soils 0 to 10 feet deep.

Summaries of the risks calculated for each soil sample are presented in
Tables 2-8 and 2-8a, and the areas with a carcinogenic risk higher than the
1 x 10"6 to 1 x 10 "4 range are shown on Figures 2-1 and 2-1 a for the future
on-site and current adjacent resident scenarios, respectively.

As summarized in Table 2-9, four shallow soil samples exceeded a
carcinogenic risk of 1 x 10^* as a result of the presence of PCBs and PNAs
under the future on-site resident scenario. Table 2-10 summarizes the
concentrations detected in these four samples, including all of the detected
organics and the detected inorganics above the background soil
concentrations shown in Table 2-3. None of the soil samples exceeded the
carcinogenic risk of 1 x 10"" under the current adjacent resident scenario.

The hazard index of 1 was not exceeded at any of the shallow soil
sampling locations, and none of the deep soil samples exceeded the

I-:RM NORHUT.NTRAI.. INC 2-14 I.HNX on. FEASIBILITY STUDY REPORT
(REVISION NO 3)



carcinogenic risk range of 1 x 10"6 to 1 x 10 ' or the hazard index of 1 under
either the future on-site or the current adjacent resident scenarios.

Isocontours of the total carcinogenic risks (i.e., the sum of ingestion,
dermal contact, and inhalation risks) shown in Table 2-8 were determined
from a plot of the total carcinogenic risk at each soil sampling location
through linear interpolation of the calculated values. The areas within the
1 x 10"4,1 x 10"5, and 1 x 106 carcinogenic risk isocontours (i.e., comprising
the soil locations that exceed the 1 x 104,1 x 105, and 1 x 106 risks) were
calculated by AutoCad software. The volumes of soil that may require
remediation based on risk were calculated separately for each area that
exceeds the 1 x 10"4,1 x 10"5, and 1 x 10"6 carcinogenic risks under the
future on-site resident scenario and current adjacent resident scenarios.
The volumes were calculated by multiplying the computer-determined
surficial area times a depth of 5 feet. In contrast, the volumes used for the
remedial alternatives cost estimates (which are described in
Section 3.2.5.1) were calculated by drawing a rectangle around each area
exceeding 1 x 104 carcinogenic risk and multiplying each rectangle's area
by a depth of 5 feet.

The risk calculations presented in this section are based on the toxicity
factors used in PRC's Baseline Risk Assessment document, dated March
1993. However, the use of more recent toxicity factors will significantly
reduce the volume of soil exceeding the 1 x 10'4 carcinogenic risks. In fact,
if the recently published toxicity factors for PCBs were used, only sample
SB-14 would exceed the 1 x 10"4 carcinogenic risk level. Therefore, the
risks produced by the soils should be re-evaluated to recalculate the
volume of soils that exceed the 1 x 104 carcinogenic risk, prior to the
issuance of the ROD.

As indicated in Section 2.1.1.1, the soils that exceed the carcinogenic risk of
1 x 104 are not expected to be characteristic hazardous waste upon
excavation, and would not be subject to the listed waste requirements
under RCRA because they do not contain listed constituents at
concentrations that exceed a carcinogenic risk of 1 x 10"6 (Appendix A).

The effects of not remediating the soils exceeding the carcinogenic risk of
1 x 106 and hazard index of 1 on the aquifer concentrations was evaluated
by using the methodology included in the American Society for Testing
and Materials (ASTM) Standard E 1739-95: Standard Guide for Risk-based
Corrective Action Applied at Petroleum Release Sites (ASTM, 1995). As shown
on Table 2-11, a comparison of the soil screening levels (SSLs) included in
the USEPA's document Soil Screening Guidance: Technical Background
Document, dated May 1996 (USEPA, 1996) for the "migration to ground
water pathway" under an on-site residential scenario to the maximum
detected soil concentrations from each area indicates that 10 organic
compounds were detected at concentrations above the SSLs for the_____
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"migration to ground water pathway." A site-specific analysis was
performed as described in Appendix B using site-specific soil property
data to determine site-specific soil CUOs under an on-site residential
scenario for those compounds that exceed the SSLs values and for those
compounds for which an SSL value for the "migration to ground water
pathway" does not exist. The calculated site-specific CUOs are also
presented in Table 2-11. None of the detected organic compound
concentrations exceed the site-specific CUOs. Therefore, the soils
exceeding the 1 x 106 carcinogenic risk or hazard index of 1 do not require
remediation to protect the ground water.

2.3.2 Ground Water

2.3.2.1 Areas that May Require Remediation

The areas of ground water that may require remediation were determined
based on the sampling locations that exceeded the Illinois Class I
Standards and the primary drinking water MCLs (see Table 2-12). If
natural attenuation processes do not adequately restore the ground water
that exceeds the Class I ground water standards in 35 IAC 620, the ground
water will be remediated to the extent practicable. Figures 2-2 through 2-5
present the concentrations above these two sets of standards, separated
based on the sample depth (upper and lower aquifer) and the analytical
parameters (organics and inorganics).

As shown on Table 2-12, the organics benzene; 1,2-dichloroethane;
trichloroethene; vinyl chloride; and PCBs exceed their respective limit in
at least one sample from the upper aquifer, while only benzene exceeded
its limit in the lower aquifer, and only in the sample from monitoring well
G106DR. Also, the total metal concentrations for arsenic, chromium, iron,
lead, manganese, nickel, and vanadium exceeded their respective limits in
at least one sample from the upper aquifer, and total concentrations of
antimony, iron, and manganese exceeded the limits in at least one sample
from the lower aquifer. Analytical results for dissolved metals in ground
water samples exceeded the limits for antimony, iron, and manganese in
at least one sample from the upper aquifer, and none of the dissolved
metal results in samples from the lower aquifer exceeded their respective
limits.

Table 2-12a presents a comparison of the concentrations of parameters
detected in ground water with the secondary MCLs. This table shows
that: (1) several of the upper and lower aquifer unfiltered samples
exceeded the secondary MCLs for aluminum, iron, and manganese; and
(2) several of the upper and lower aquifer filtered samples exceeded the
secondary MCLs for iron and manganese.
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The results from the Baseline Risk Assessment were used to define the
parameters that exceeded the acceptable risks. Table 2-13 presents the
parameters that exceeded the carcinogenic risk range of 1 x 1C"6 to 1 x 104

or the hazard index of 1 in the upper or the lower aquifer. Only PCBs
(total) and beryllium in the on-site upper aquifer and vinyl chloride in the
downgradient upper aquifer exceed a carcinogenic risk of 1 x 10"1. For the
upper aquifer, only arsenic on-site exceeded the hazard index of 1. For the
lower aquifer, the parameters that exceeded the hazard index of 1 were
antimony on site, and arsenic downgradient from the site.

Table 2-14 presents the calculated concentrations in the Des Plaines River
of the parameters detected in the wells near the river assuming that: (1)
the maximum concentration of each parameter would migrate to the river
unchanged, and (2) the concentrations in those wells would be diluted by
the factor presented in the Baseline Risk Assessment (i.e., 333). A
comparison of Table 2-14 with Table 2-1 indicates that all of the
parameters would be below the CWA limits for freshwater organisms.
The CWA limits for human health are not applicable because the Des
Plaines River is not utilized as a source of drinking water for at least 2
miles downstream of the Lenz Oil site as stated in Section 1.2.2.
Table 2-14a also indicates that unfiltered copper and silver and filtered
iron would exceed the Illinois General Use Water Quality Standards if the
parameters detected in the monitoring wells near the river reached the
river at the currently detected ground water concentrations. As discussed
in Section 2.4.2.5, natural attenuation of these parameters in the aquifer is
expected to result in concentrations at the point where the aquifer enters
the river that meet the Illinois General Use Water Quality Standards.

2.3.2.2 Treatment Requirements

This section presents an evaluation of the treatment requirements for
discharge to the Knollwood Wastewater POTW. A representative of the
POTW has indicated that the POTW will accept extracted ground water if
the pretreatment standards are met. In general, discharge to the POTW is
preferred over direct discharge to the river because the required NPDES
permit for direct discharge to the river is more difficult to obtain.

A summary of the ground water constituents that exceed the POTW
pretreatment standards and that must be reduced to acceptable levels
before discharge is presented on Table 2-15. The constituents from
individual monitoring well samples that exceed the POTW pretreatment
requirements are total toxic organics (TTO), lead, mercury, and cyanide.
However, constituents that exceed the pretreatment standards when
considering an average of the ground water constituent concentrations
lying beneath the LNAPL (i.e., an average of constituent concentrations
from monitoring wells G106L and MW-5S) are TTO, lead, and mercury
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(see Table 2-15), and none of the parameters exceed the pretreatment
standards if the average of all of the monitoring wells is used.

The average of the concentrations detected in monitoring wells G106L and
MW-5S will be used in this FS to select the ground water treatment
technologies that will form the basis of the ground water treatment system
cost estimate. Therefore, only TTO, lead, and mercury will be assumed to
require treatment. As shown on Table 2-15, lead and mercury were
present in the unfiltered samples, but not in the filtered samples,
indicating that the lead and mercury can be removed as suspended solids.
TTO is a summation of toxic organic compounds including VOCs, SVOCs,
PNAs, PCBs, and pesticides in the TCL list of parameters. Most of the
TTO concentrations at the Lenz Oil site are produced by the presence of
SVOCs (see Table 2-15).

2.3.3 Light Nonaqueous Phase Liquid

2.3.3.1 Extent

The extent of the area of LNAPL at the site was evaluated during the
LNAPL investigation conducted between August 1,1994, and
November 8,1994. As shown in Figure 1-15, two distinct portions of the
site were identified to contain measurable amounts of LNAPL: LNAPL
Area 1 was estimated to cover approximately 39,100 square feet, and
LNAPL Area 2 was estimated to cover approximately 707 square feet. As
described in Section 1.5.3.1, the estimated volumes of LNAPL present in
LNAPL Areas 1 and 2 were estimated in Technical Memorandum No. 4 to
be 9,148 gallons and 20 gallons, respectively.

The estimated volume of LNAPL-contaminated materials (i.e., silty-clay,
silty-gravels, and bedrock) that may require remediation was calculated
using the procedure presented in Attachment 1 to Appendix C. This
procedure is based on field observations noted on the boring logs for the
site. The LNAPL Area 1 was divided into two sections:

• Area la, where the LNAPL is present at the bottom of the
unconsolidated soils and gravels and the top of the dolomite bedrock
(about 20,500 square feet), and

• Area Ib, where the LNAPL is present within the dolomite bedrock
(about 18,600 square feet), and there is a minimum of 1 foot of clean
bedrock on top of the LNAPL.

The total volume of Area la materials that may require remediation was
calculated as 1,870 cubic yards by using: (1) a depth of 0.5 feet of
unconsolidated soils and gravels and 1.5 feet of bedrock; and (2) an area of
20,500 square feet plus an additional 4,500 square feet with the same
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thickness of LNAPL that extends the excavation to the boundary of the
IEPA excavation. This additional area was included because of the
uncertainty of the extent of the LNAPL, northwest of MW-5S. The total
volume of Area Ib materials is estimated to be 1,400 cubic yards by using
a depth of 2 feet of LNAPL-contaminated bedrock and an area of 18,600
square feet. The volumes of LNAPL-contaminated bedrock used for the
cost estimates included in Appendix C were increased by an additional 1.0
feet of bedrock over the thicknesses of LNAPL-contaminated materials
shown in Table C-l-3 to account for the difficulty in breaking up the 0.5 to
1.0 feet of LNAPL-contaminated bedrock without contaminating some
portion of the materials underneath.

The estimated additional volume of overburden soil that would have to be
removed from the Area la if excavation is the selected method of soil
remediation is about 12,200 cubic yards, based on an area of 25,000 square
feet, an average thickness of 11.4 feet, and a 15% additional volume to
account for the excavation slopes. A similar calculation for the Area Ib
results in the following volumes of overburden materials: 8,200 cubic
yards of unconsolidated soils and gravels and 1,100 cubic yards of
bedrock. The volume of overburden unconsolidated soils and gravels was
based on an area of 18,600 square feet, an estimated average thickness of
11 feet, and 8% additional volume to account for the excavation slopes.
The bedrock overburden was calculated using an average thickness of
1.5 feet and an area of 18,600 square feet.

The estimated volume of unconsolidated soil that may require
remediation in LNAPL Area 2 is 740 cubic yards. Based on the boring log
for P01 (included in Technical Memorandum No. 4), LNAPL-
contaminated soils were found at depths of 2 to 11 feet. Therefore, all of
the soils in this area are assumed to be LNAPL-contaminated down to the
bedrock, which was encountered at 11 feet BGS. The Area 2 volume was
calculated by using this depth (i.e., 11 feet), an estimated 30-foot-side
square area of affected soils around piezometer P01, and an excavation
slope of 45°.

2.3.3.2 Parameters of Concern

The main parameter of concern in the LNAPL and the LNAPL-
contaminated materials are the PCBs, which are present in LNAPL
samples at concentrations of up to 238 mg/kg. In addition, the LNAPL is
a characteristic hazardous waste for benzene, 1,1-dichloroethene,
tetrachloroethene, trichloroethene, arsenic, barium, cadmium, chromium,
and lead (see Table 1-11), and has been determined to be a listed
hazardous waste.

Soil saturated with LNAPL may be characteristically hazardous because of
the high levels of organics contained in the LNAPL (see Table 1-11).
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However, if remedial actions remove the organic constituents, the soil and
residual inorganic constituents from the LNAPL would not be
characteristically hazardous, as shown on Table 2-16.

The maximum concentration of PCBs in excavated soils containing
LNAPL can be estimated using the maximum concentration of PCBs in the
LNAPL, the porosity of the soils, the density of the LNAPL, the density of
the soils, and a typical maximum saturated zone residual oil saturation
(SJ obtained from the Areal Multiphase Organic Simulator (ARMOS)
model (Environmental Systems & Technologies, 1994).

The concentration of PCBs in the LNAPL saturated soils in place
(PCBs^,^,^^,) can be conservatively estimated by using the equation
shown below and assuming that: (1) all of the pores of the soil are
completely saturated with LNAPL containing PCBs at a concentration of
238 mg/kg (maximum detected at the site), (2) the bulk density is 99.1
pounds per cubic foot (bulk density measured at the site and presented in
Appendix J of the RI), and (3) the porosity is 36.8 percent (average
porosity measured at the site, shown in Table 1-3).

;a,uratedso,l = ^T * 7.48 |^ * 3'79 ̂ T * CotlC rcBs * 501, * ——— * [^
ft3 gal Usoiij 0.4536kg

PCBs saluratedsoll = 0.368 * 7.48 ̂ - * 3.79 —— * 238
ft gal kgojl

= 48.0
kg

0.87

Where:

saturaled

6T =

ConcPCBs =

pboil =

oll

' »»
99.1 Ibs 0.4356kg

Predicted maximum concentration of PCBs for soils in
place

Soil porosity

Maximum concentration of PCBs in mg/kg

Specific gravity of oil relative to water = 0.87

Bulk density of soil in lb/ft3

When the soils are excavated, the LNAPL will flow out of the soils and
leave a residual oil saturation. The residual oil saturation varies for
different soils with a maximum Sro - 26% of the original volume of oil.
Thus, after the oil flows out of the soils during excavation, the maximum
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PCB concentration of the excavated soils will be 26 percent of the original
concentration of the saturated soils or 12.5 mg/kg.

2.4 IDENTIFICATION AND SCREENING OF REMEDIAL
TECHNOLOGIES AND PROCESS OPTIONS

This subsection describes the identification and screening of remedial
technologies and process options that could be used to remediate the Lenz
Oil site. The potentially applicable technologies and process options were
selected by evaluating the physical setting, the nature and extent of
contamination, and the remedial action objectives for the site.

The remedial technologies and process options relevant to the Lenz Oil
site were organized by environmental media as presented in Table 2-17.
Although the LNAPL is a waste material and not a naturally occurring
environmental medium, the remedial technologies and process options
relevant to the LNAPL are discussed independently of the soil and
ground water because of its different characteristics and behavior. The
specific separation of environmental media and the parameters of concern
in each medium can be summarized as follows:

• Soils exceeding a carcinogenic risk of 1 x Iff4. The contaminants of
concern are PCBs and PNAs.

• Ground water. The contaminants that exceed the POTW pretreatment
standards are TTO, lead, and mercury.

• LNAPL, including free-phase LNAPL and LNAPL-contaminated
materials (i.e., unconsolidated soils, unconsolidated gravels, and
bedrock).

As indicated in Section 2.3.1, the risks associated with the soils within the
former operational area should be recalculated using more recent toxicity
factors than those used in the Baseline Risk Assessment document prior to
the issuance of the ROD. In addition, the concentrations of constituents in
the extracted ground water may meet the POTW pretreatment standards
after the LNAPL is separated from the ground water. The following
subsections provide the initial screening of the remedial technologies and
process options.

2.4.2 Soil Exceeding the 1 x TO'4 Carcinogenic Risk

General response actions for the soil requiring remediation include no
action, institutional controls, containment, excavation/c.v situ
treatment/disposal, and in situ treatment.
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2.4.1.1 No Action

There are no remedial technologies or process options applicable to the no
action general response action.

2.4.1.2 Institutional Controls

Institutional controls include site access and deed restrictions. The
installation of access restrictions at the site, such as fencing, can
significantly reduce risks associated with incidental ingestion, dermal
contact, and inhalation of vapors from contaminated soils. If possible,
fencing should be installed and maintained.

Deed restrictions that limit the use or future development of the site can
also reduce exposure to the soil. Deed restrictions are applicable to any
site where they can be enforced to restrict use of the site. Because these
process options assist in achieving the remedial action objectives, access
and deed restrictions will be further evaluated.

2.4.1.3 Containment

Containment actions at the site may include the installation of a cap
and /or horizontal barriers.

Cap

Capping the site potentially is a less expensive means of: (1) eliminating
and /or minimizing surface erosion and the migration of contaminated
soils via storm water runoff; and (2) preventing environmental and public
exposure to the contaminants in the soil from ingestion, inhalation, and
dermal contact. Capping can effectively achieve these objectives when the
capping material is protected from weather effects or its integrity is
maintained (Noyes, 1994).

Construction of a cap typically involves site preparation and the
placement of the capping material and a protective surface layer, if
required. A drainage ditch to divert surface water runoff would be
included in the design of a cap for the site. Site preparation activities
generally include the removal of existing surface structures and
vegetation, the abandonment of unused wells, and surface grading.

Caps may be single layer or multilayer. For the purposes of this FS, the
effectiveness of single-layer soil, concrete, and asphalt caps as well as a
multilayered cap were evaluated.

A single-layer soil cap that is exposed to the environment can be
disrupted by freeze/thaw cycles and may subsequently develop minute
fractures that could compromise its integrity (Noyes, 1994). To protect the
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soil from such cycles, topsoil and a vegetative cover are typically placed
over it, as described below for a multilayer cap. A single-layer soil cap
will be retained for further evaluation.

Concrete and/or asphalt can be the most effective single-layer cap
materials. Because these caps are subject to disruptions by the
freeze/thaw cycles, they may require frequent maintenance to ensure that
they retain integrity as impermeable layers. However, a low-permeability
cap is not necessary at the site because:

• The soil contaminants that produce the majority of the risks are mostly
immobile (i.e., PCBs and PNAs); and

• The more mobile VOCs will not significantly affect the ground water
as discussed in Section 2.3.1.

Therefore, these concrete and asphalt, single-layer caps that allow the
future use of the site (e.g., for storage of landscaping materials and
equipment) will be retained for evaluation.

Multilayered caps can be constructed of differing combinations of sand,
soil or general fill, clay, topsoil, and synthetic liners, based on the specific
nature of the contaminants present. A multilayered cap composed of a
clay layer, a flexible membrane liner (FML), a sand layer to promote
drainage, a soil top layer for added frost protection of the clay layer, and a
vegetative cover is a cost-effective method of stabilizing the surface of
hazardous waste disposal sites, especially when preceded by grading.

Revegetation improves the effectiveness and reliability of such a cap by
promoting evapotranspiration (and decreased infiltration of water), and
contributes to the development of a naturally fertile and stable surface
environment. The vegetative cover may include grasses, legumes, and
shrubs. Grasses provide a quick and lasting ground cover with dense root
systems that anchor soil and enhance evapotranspiration. Legumes store
nitrogen in their roots and thereby enhance soil fertility and assist the
growth of grasses. Shrubs can also provide a dense surface cover;
however, because the roots of shrubs may penetrate the cover and cause
water infiltration, shrubs are less suitable as a vegetative cover. As an
alternative to a vegetative cover, additional fill material and a top layer of
gravel would permit the future use of the site. A multilayered cap can
reduce potential hazards at the site by preventing contact with the soil
contamiriants and minimizing migration of contaminants to the ground
water. Therefore, a multilayered cap will be retained for further
evaluation.
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Horizontal Barriers

Horizontal barriers (i.e., bottom seals such as liners and injected grout
layers) are an alternative to consider when retrofitting existing sites to
prevent the downward migration of contaminants. Liners are low-
permeability layers comparable to the bottom liner of a landfill. Liners are
installed below the existing contamination to prevent the downward
migration of contamination. This requires excavation of the contaminated
soil to permit the installation of the liner. Once the soil is excavated,
however, the soil would be treated; therefore, the liner would no longer be
necessary.

Another technology option is grout injection to create an impermeable
bottom layer. However, due to the shallow, fractured bedrock at the site,
it would be difficult to achieve and verify complete permeation and
sealing of the soil by the grout (Noyes, 1994). Although horizontal barriers
can block some pathways for migration of contaminants to other media,
due to the limits described above, this technology will not be retained for
further evaluation.

2.4.1.4 Excavation/Ex Situ Treatment/Disposal

Excavation/ex situ treatment/disposal can be used to mitigate the hazards
associated with contaminated soil. The technologies for remediating
contaminated soils ex situ include solidification/stabilization (S/S), soil
washing, lime neutralization, oxidation/reduction (redox) reactions,
biological treatment, incineration, and thermal desorption.

Excavation Technologies

Excavation can be used for both on- and off-site treatment/disposal of
contaminated soil. Backhoes, cranes, bulldozers, loaders, and/or scrapers
are appropriate equipment for excavating contaminated soil down to the
shallower of the water table or the bedrock at the site. Excavation
effectively removes the contaminated soil as long as the required
equipment can access the soil to be removed. Excavating in steps or lifts
would allow segregation of clean soil. Hauling equipment, such as
loaders and/or trucks, would also be needed to transport excavated
material within the site and off site. Excavation will be retained for
further evaluation.

Treatment Technologies

S/S improves the handling or the physical characteristics of the waste,
decreases the surface area from which pollutants can be transferred,
reduces the permeability of the waste media, and/or limits any migration
of chemicals from the waste. In a typical ex situ operation, the
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contaminated soil is excavated, screened for oversized material, and fed
into a mobile field blending unit. Chemical S/S of contaminated soils is
achieved by mixing the soil with a mixture of binding agents such as
cement, lime, kiln dust, fly ash, modified clays, or other binding material
(Freeman, 1988). A variety of binding agent formulations have been
produced by numerous developers, each with its own special additive and
mixing technique tailored on a site- or soil-specific basis. S/S processes
can be implemented on soils and sludges with a variety of particle sizes
including silts, sands, and clays (USEPA, 1993a; Means, et. al., 1995;
Anderson, 1993a).

At the Lenz Oil site, the S/S system would: (1) act as a containment
system to immobilize the PNAs and PCBs; and (2) create a mass that
would encapsulate the contaminants, thus preventing exposure to the
chemicals of concern. Studies have identified organic compounds
including SVOCs, PNAs, oil and grease, and PCBs, as potentially
interfering with the S/S process (Means, et. al., 1995). However, as
previously indicated, careful selection of binders would eliminate or
minimize such interferences. In fact, S/S has been demonstrated to be
effective for the aforementioned purposes for soils containing up to 75
mg/kg PCBs and PNAs (USEPA, 1993a), and for particle sizes similar to
the silty clays at the Lenz Oil site.

Although the low concentrations of VOCs found at the site would
probably volatilize from the soil during the implementation of ex situ S/S,
the resulting air concentrations are not expected to produce a risk to the
surrounding population. As shown in Appendix D, air emissions during
complete excavation of the soils that exceed the 1 x 10"4 cancer risk would
not produce a risk to the surrounding population. The risks to
construction workers were calculated by PRC (1993) to be within
acceptable levels (see Section 1.7.5). This process will be retained for
remediation of the soils exceeding a 1 x 104 carcinogenic risk.

Chemical processes such as redox reactions, lime neutralization, and soil
washing (i.e., flushing with water with or without surfactants) are
methods that may be used to treat contaminated soil. Redox reactions can
be used to modify the chemical characteristics of some inorganic
constituents, thereby reducing their toxicity and/or increasing their
amenability to conventional treatment by fixation technologies. Although
redox chemistry is well understood and documented, it is usually applied
to aqueous-phase contaminants (Noyes, 1994) and applications to address
soil contaminants are still in the developmental stage. In addition, redox
reactions are not effective in the removal of the site-specific contaminants
of concern (i.e., PCBs and PNAs). Therefore, redox reactions will not be
considered further.
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Lime neutralization involves pH adjustment until a neutral pH is
obtained. Neutralization is also usually applied to aqueous-phase
materials and is not effective in the removal of the site-specific soil
contamination. Also, the soil at the site is already at a neutral pH;
therefore, this technology will not be further evaluated to address the soil
contamination.

Ex situ soil washing is designed to reduce the volume of contaminated soil
requiring handling or disposal by separating the fine-grained particles
from the coarse fraction. Because contaminants tend to concentrate on the
fine-grained material (in terms of grams of chemical per gram of soil) as a
result of the greater relative surface area of fine-grained material, removal
of the fine-grained material typically also removes a high percentage of
the contaminants present. Physical separation is accomplished by
"washing" or thoroughly mixing the soil with water to separate the fine-
and coarse-grained particles. A surfactant or chelating agent is sometimes
added in small amounts to improve separation. The fine particles, which
contain the majority of the contaminants, are decanted with the water,
which then requires further treatment. The coarser particles usually have
less-concentrated contamination and may be suitable for use as backfill
material (USEPA, 1992a; USEPA, 1992b). Soil washing is generally
effective for noncomplex soils with greater than 50% sand and gravel, or
when the solvents can selectively separate contaminants (Anderson,
1993b). It is of limited effectiveness on clays and silty soils.

The soils that potentially require remediation based on risk calculations
are predominantly fine silt to clay particles with a limited percentage of
coarse-grained material and are, therefore, not amenable to ex situ soil
washing. Therefore, ex situ soil washing will not be evaluated further.

Biological treatment processes employ microorganisms to transform
and/or mineralize organic chemicals found in contaminated soils.
Because biological processes utilize living organisms to metabolize the
hazardous compounds, environmental conditions such as pH,
temperature, oxygen, and nutrients must be optimized to support
maximum cell growth and biodegradation rate. The ultimate products of
biological metabolism, if a complete mineralization is obtained, are carbon
dioxide; water; and inorganic ions, such as chloride, nitrate, and sulfate.
Complete mineralization of some organics may take a long time to
accomplish; and intermediate, more toxic organic byproducts may be
formed instead.

Because bioremediation requires that the contaminants be available for
use by the microorganisms, ex situ treatment of soil usually involves
making a slurry of the soil. The slurry is well mixed to increase the
contact between the contaminants and the microorganisms (LaGrega et al.,
1994). Oxygen and nutrients are added to the slurry to support the
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biodegradation of organic contaminants by microorganisms indigenous to
the soil. When necessary, the indigenous microorganism population is
enriched or specific microorganisms are added to treat specific
contaminants. The process has been demonstrated to be effective in
treating soils contaminated with PNAs, pentachlorophenol, and a broad
range of petroleum hydrocarbons (USEPA, 1993a).

Biodegradation of any particular compound may involve several species
of microorganisms. The potential for a compound to be biodegraded
depends on many factors, including: (1) the number and type of
substituents; (2) the position of substituents; (3) the general form of the
molecule; (4) the ionic state of the compound; and (5) environmental
conditions, such as the presence (aerobic) or absence (anaerobic) of
oxygen, temperature, pH, and presence of nutrients. The amenability of
PNAs to biodegradation has been shown in laboratory treatability studies
to depend on their molecular weight (number of rings composing the
compound) and various environmental factors. Half-lives for PNAs
during bioremediation vary between less than 10 days to more than 100
days (USEPA, 1989d).

The amenability of PCBs to biodegradation is related to the number and
positions of chlorine atoms per molecule (USEPA, 1986b). Table 2-18
summarizes the biodegradation data for the PNAs and PCBs of concern in
the soil samples that exceeded the 1 x 10"4 carcinogenic risk. As evident in
reviewing Table 2-18, one of the chemicals detected in the soil (i.e.,
Aroclor-1260) is not amenable to biodegradation. Because the heavier
molecular weight PNAs and PCBs of concern are not readily amenable to
biodegradation, and there are other process options that are potentially
more effective in addressing the organics, bioremediation of the
contaminated soils will not be retained for further analysis for the Lenz
Oil site.

Thermal treatment processes include thermal destruction and thermal
desorption technologies. In general, these processes are not effective in
treating inorganic contaminants. Thermal destruction processes involve
using high temperatures (up to 2,700°F) under controlled conditions to
destroy chemicals. High temperature incinerators that can be used to treat
hazardous waste include rotary kiln, fluidized bed, or infrared
incinerators. These systems are capable of removal efficiencies higher
than 99.99% (USEPA, 1988c). Incineration is an effective treatment when
the contaminants are combustible. However, incineration may not be
advisabl^ when combustion of contaminants such as the PCBs found at
the Lenz Oil site may produce hazardous compounds such as dioxins and
furans. On-site incineration is likely to be disfavored by the local
residents because of concern over the potential formation of these
contaminants. The available capacity of off-site, commercial incinerators
was somewhat reduced in 1994 because of steep fines imposed by the
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USEPA as a result of lack of compliance with the regulations regarding
incineration of hazardous wastes. However, the three incineration
facilities contacted indicated that they could accept the soils from the Lenz
Oil site (see Attachment 1 to Appendix C). Therefore, incineration will be
retained for further evaluation only for off-site treatment of excavated soil.

Thermal desorption processes use indirect or direct heat to physically
separate organic contaminants from soil by using elevated temperatures
(i.e., in the range of 450 to 1,800°F). Nitrogen is used as the heating gas to
inhibit combustion in the equipment that operates at 1,800°F. The
relatively low temperatures (compared to incineration) or inert gaseous
medium (i.e., nitrogen) induce volatilization of the organic compounds
but not thermal destruction (USEPA, 1993a). Therefore, the vapors
generated from the process contain the volatile and semivolatile
contaminants and must be treated further. In general, the vapors are
condensed by cooling and separated into: (1) a relatively clean gaseous
stream that can be incinerated in an afterburner without significant
emissions; and (2) a liquid stream that contains the organics and must be
treated, usually by incineration because of its concentrated nature. An air
permit will be required for the operation of a thermal desorption unit.

Thermal desorption processes can volatilize contaminants if their boiling
points are lower than or near the operating temperature of the treatment
unit. The parameters detected in the soils that exceed the 1 x 10"1

carcinogenic risk and their boiling points are shown in Table 2-18. As
shown on Table 2-18, Aroclor-1242 has a boiling range of 325 to 366°C (i.e.,
617 to 691 °F), and Aroclor-1260 has a boiling range of 385 to 420°C (i.e.,
725 to 788°F) (MacKay, et. al, 1992). The highest boiling point of the
PNAs of concern is that of indeno(g,h,i)perylene, at 536°C (i.e., 996°F)
(MacKay, et. al., 1992).

The thermal desorption process may also be limited by material handling
problems with tightly aggregated soil or large particle sizes (Anderson,
1993b). However, the soils that require remediation based on risk are silty
clays that should be easily handled by the system. Therefore, thermal
desorption will be retained for further evaluation.

Of the treatment technologies retained for evaluation, incineration is only
implementable off-site while S/S and thermal desorption may be
implemented either on site or off site.

i
Disposal Options

Disposal options for excavated soils include on-site backfilling and off-site
landfilling at a Subtitle D-permitted landfill. On-site backfilling will be
retained for further evaluation for options that include on-site treatment
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and off-site landfilling in a Subtitle D-permitted landfill will be retained
for further evaluation for options that include excavation and off-site
landfilling without any treatment.

2.4.1.5 In Situ Treatment

Potential in situ treatment options include soil vapor extraction (SVE), soil
washing, bioremediation, S/S, and vitrification.

In situ SVE consists of extracting vapors from soils by creating a vacuum
using either extraction wells or trenches. SVE is effective in removing
volatile compounds, but it cannot remove nonvolatile contaminants. An
SVE system can also include injection of ambient-temperature air, heated
air, or steam in conjunction with vapor extraction to accelerate the
removal of volatile organics from the soils (USEPA, 1993a). However, the
compounds of concern at the Lenz Oil site are mostly low vapor pressure
PNAs and PCBs that are not feasibly removed by using SVE.
Accordingly, this technology will not be retained for further evaluation.

In situ soil washing, also called soil flushing, involves the addition of a
flushing solution and the collection and treatment of the ground water
flowing out of the soil area being treated to minimize or prevent
contamination of the ground water (USEPA, 1987b). The system may
include injection wells, trenches, or irrigation systems, and extraction
wells to collect the flushed contaminants. Flushing solutions may include
water; aqueous solutions of acids, bases, complexing or chelating agents,
reducing agents, or surfactants; or organic solvents (Anderson, 1993c).
Soil flushing systems that use water as the flushing liquid can remove
water-soluble chemicals from the soil. However, the PNAs and PCBs in
the Lenz Oil site soil that exceeds the 1 x 10"4 carcinogenic risk are largely
insoluble in water.

The addition of surfactants to increase the mobility of chemicals has been
studied by many researchers. Column studies appear promising,
however, field tests have not been as successful (Nash, 1987; Abdul et al,
1992; Abdul and Ang, 1994). Organic solvents can dissolve contaminants
not soluble in water, but the solvent itself may be a chemical of concern
and may present problems for complete recovery and treatment.
Fountain (1996) reports that the feasibility of the in situ soil washing with
surfactants is determined by site hydrogeology, contaminant distribution,
site geochemistry, and cleanup objectives. A minimum hydraulic
conductivity of 5 x 10"4 cm/s is typically required for the successful
implementation of in situ soil washing (Fountain, 1996). Because the soils
requiring remediation based on risk at the Lenz Oil site are silty clays
having a range of hydraulic conductivities of 6.8 x 10' to 7.71 x 10"5 cm/s,
this technology will not be retained for evaluation. However, the injection
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of surfactants just above the LNAPL elevation to increase the mobility of
the LNAPL is considered in Section 2.4.3.7.

In situ bioremediation of the contaminated soil requires direct contact
between the bacteria and the soil contaminants. In practice, this requires
constant turning of the soil and removal of "clean" soil to enable the
bacteria to contact the underlying contaminated soil. The bacteria also
require nutrients and oxygen (for aerobic system). Due to these
requirements, this process is applicable to shallow contamination with
biodegradable compounds. Because the soil contamination at the Lenz Oil
site includes nonbiodegradable PCBs and slowly degradable PNAs, this
process will not be retained for further evaluation.

In a typical in situ S/S operation, the contaminated soil and binding agent
are mixed together in place with an auger. Equipment innovations have
improved the thoroughness of mixing in the in situ process, but it is still
not as thorough as in ex situ methods and, therefore, better suited for
situations where it is not necessary to blend 100% of the waste material
uniformly with the stabilization reagents (LaGrega et al., 1994). The S/S
process and its applicability to the site contaminants are described in
Section 2.4.1.4. In situ S/S will be retained for evaluation, because
stabilization of the contaminants (i.e., in terms of preventing their
migration from the soils) is not necessary, and the parameters that require
remediation in the soils exceeding the 1 x 10A cancer risk can be isolated
from the public through solidification.

In situ vitrification (ISV) is a technology that uses electricity to heat up the
soil to temperatures high enough to produce the melting of the quartz in
the soil particles and the formation of a glass-like material (USEPA,
1993a). ISV is effective for soils that have the proper characteristics to
melt when heated, but it is limited when the moisture content of the soil
or the ground water recharge rate is such that the energy required to drive
off the water becomes excessive (Noyes, 1994). ISV is considered to be an
emergent technology, it has presented implementation problems at other
sites, and it is more expensive than other technologies being considered
for the soils that exceed the 1 x 10"4 carcinogenic risk. This technology will
not be retained for further analysis.

2.4.2 Ground Water

General response actions for the ground water include no action,
institutional controls, containment, active restoration of the aquifer, and
natural attenuation of the ground water contaminants.

2.4.2.1 No Action

There are no remedial alternatives applicable to this response action.
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2.4.2.2 Institutional Controls

Institutional controls for the ground water include access restrictions and
ground water monitoring. Access restrictions at the site, such as the
implementation of deed restrictions, can reduce the potential for
installation of a drinking water well at the site and, thus, prevent the risks
associated with the ingestion of, dermal contact with, and inhalation of
contaminants in the ground water. Ground water monitoring is necessary
for assessing the migration of the plume and the effectiveness of the
chosen remedial actions. In addition, monitoring can be used to help
direct the remediation of the site and ensure that the remedial objectives
are being met. Both access restrictions and monitoring will be retained as
remedial process options.

2.4.2.3 Containment

The containment options include capping and installation of vertical and
horizontal barriers.

Capping is described in Section 2.4.1.3. As indicated in Section 2.4.1.3,
capping is not necessary to prevent the migration of contaminants from
the soils to the ground water. In addition, the LNAPL is relatively
insoluble, as evidenced by the low concentrations of LNAPL-constituents
detected in the on-site ground water. The insoluble nature of the LNAPL
indicates that it is unlikely that infiltration of surface water will
significantly increase the rate of dissolution of chemicals from the LNAPL
into the ground water, as compared to that produced through the existing
direct contact of the LNAPL with the ground water.

However, if the LNAPL is removed from the top of the ground water and
direct contact is no longer occurring, the migration of chemicals into the
ground water may be greater if water is allowed to infiltrate relative to a
non-infiltration scenario, depending on whether significant LNAPL
containing VOCs remains in the capillary fringe zone above the water
table. Based on the current concentrations detected in ground water
samples collected from wells located in the LNAPL area, the effect of this
migration is expected to be insignificant. Therefore, capping will not be
retained for further analysis as a ground water remediation option.

Vertical Barriers
i

Vertical barriers can be used to contain, capture, or redirect ground water
flow in the vicinity of the site. Vertical barriers such as grouted barriers,
slurry walls, sheet piles, or hydraulic barriers can be placed upgradient,
downgradient, or completely around a site to reduce the amount of
uncontaminated ground water entering a site and/or the amount of
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contaminated ground water leaving a site. Grouted barriers are formed
by the pressure injection of special fluids into soil to form a seal. Slurry
walls are installed by excavating a trench and filling it with a mixture of
clay and bentonite or other additives. Sheet piles are metal sheets driven
into the soil. Ideally, grouted barriers, slurry walls, or sheet piles are
keyed into a lower aquitard (i.e., an impervious layer). Because the site is
underlain by fractured bedrock, grouted barriers, slurry walls, and sheet
piles (even if keyed into the bedrock) would not be effective in controlling
ground water migration due to potential flow of ground water through
the fractures in the bedrock and the potential for injected materials to
migrate through vertical fractures. Therefore, these technologies will not
be retained for further evaluation for addressing ground water
contamination.

Hydraulic barriers are established by installing arrays of
pumping/injection wells or infiltration galleries to modify and control
ground water flow directions. A hydraulic barrier would be part of any
ground water pump-and-treat system to prevent the migration of
contamination away from the site, and is, therefore, evaluated as part of
active ground water recovery.

Horizontal Barriers

As indicated in Section 2.4.1.3, horizontal barriers such as liners and
injected grout layers can be considered to prevent downward migration of
contaminants. In addition to the excavation of all of the soil, including
bedrock, the removal of all of the water in the shallow aquifer would be
required to permit the installation of a bottom liner. These measures are
clearly not feasible. As stated in Section 2.4.1.3, grout injection is also not
feasible due to the fractured bedrock beneath the site. Because of the
limitations noted, horizontal barrier technologies will not be retained for
further evaluation to address the ground water contamination.

2.4.2.4 Active Restoration of the Aquifer

The technologies for active restoration of the aquifer include both
extraction /ex situ treatment/disposal and in situ treatment options.

Extraction Technologies

Collection and extraction systems can be used to capture and/or restrict
the movement of contaminated ground water and free-phase LNAPL.
Subsurface drains and extraction wells can be used for the collection of
ground water. Subsurface drains that consist of underground gravel-
filled trenches or perforated pipes can be used to intercept and direct
ground water into sumps or a wet well. These drains can be installed
around the perimeter, in the interior, and/or downgradient of the ground
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water plume. Because of the LNAPL's high viscosity and the presence of
disconnected fractures in the bedrock, it may be more efficient to remove
both the LNAPL and surficial contaminated ground water by using
trenches that would be installed across the width of the contaminated area
(i.e., the direction perpendicular to the ground water flow direction) to
intercept any fractures within that area. Therefore, trenches will be
retained for evaluation.

Extraction wells typically would be placed within the plume or slightly
downgradient of the plume. However, because the LNAPL overlies a
large area of the ground water plume, the use of extraction wells at the
Lenz Oil site would depend on whether the intent is to capture only the
ground water, only the free-phase LNAPL, or both. Therefore, the
placement of extraction wells in the areas where LNAPL is not present
will be retained for further evaluation.

Ex Situ Treatment Technologies

Contaminated ground water is generally treated ex situ by using physical,
chemical, biological, or thermal methods. The treatment options, which
can be conducted on site or off site at a POTW or industrial treatment
facility, must be selected based on the characteristics of the extracted
ground water and the required degree of treatment (which in turn is
dependent on the final disposal option). The concentrations of
contaminants in the extracted ground water may be lower than detected
concentrations from the RI because of dilution during extraction.

Physical treatment methods for ground water include: oil/water
separation, dissolved air flotation (DAF), air stripping, adsorption,
sedimentation, and filtration. Oil/water separators can reliably reduce
effluent oil levels to below 10 mg/L; however, emulsified oils require
chemical or thermal "breaking" to generate free oil before the separation
step (Noyes, 1994). If free-phase LNAPL is collected with the extracted
ground water, the collected LNAPL would have to be physically
separated by using an oil/water separator to reduce the volume of
material subject to the TSCA and RCRA regulations (see the ARARs
described in Sections 2.1.1.1 and 2.5). Therefore, oil/water separation will
be retained for further evaluation. The use of filters to separate less than
10 mg/L of oil from water is discussed later in this section.

DAF is another separation process for removing solids or nonaqueous
liquids from water. Air is dissolved under pressure into a portion of the
influent. When this portion is released into the tank at atmospheric
pressure, the dissolved air forms very fine bubbles that adhere to the
surface of solids or nonaqueous liquids causing them to float to the
surface. The floating layer is then mechanically separated from the water.
DAF is especially effective at removing solids or liquids that are less dense
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than water or have a suitable surface for the adherence of the air bubbles.
It is not generally effective for removing inorganic ions or other dissolved
materials that are too small to allow the air bubbles to adhere. Because the
LNAPL is less dense than water, DAF will likely be effective in removing
dissolved LNAPL components and will, therefore, be retained for further
evaluation. However, a DAF unit would only be evaluated if surfactants
are used for enhanced recovery of the LNAPL, because oil filters can
effectively and more economically remove the 10 mg/L of oil remaining
after treatment in an oil/water separator.

Air stripping is very effective for removal of highly volatile compounds,
and less effective for removal of semivolatile compounds. Also, air
stripping is sometimes used before an activated carbon adsorption unit to
remove a portion of the VOCs and, thus, lower the cost by reducing the
amount of carbon required to remove the VOCs (which is dependent on
the VOC concentration). As indicated in Appendix E, if the oil/water
separation system can remove a significant fraction of the TCL SVOCs
from the ground water, air stripping can achieve the POTW requirements
without additional treatment. However, if the TCL SVOCs are not
removed in the oil/water separation system, then air stripping without
additional treatment of organics will not achieve the POTW pretreatment
standards. Air stripping will be retained for further evaluation.

If emissions from the air stripper exceed risk levels to be established by
the USEPA in the ROD, treatment of the offgases will be required. As
shown in Appendix E, the estimated mass of organics emitted is not
expected to require treatment of the offgases. Nevertheless, air emissions
from air strippers are easily controlled by vapor-phase activated carbon.

Activated carbon adsorption is an effective process for the removal of
organic and some inorganic contaminants. It has been demonstrated to
effectively remove organic liquids, VOCs, high molecular weight organic
compounds, and chelated metals, but it is not generally effective in
removing low-molecular weight, water-soluble organics. The
applicability of activated carbon adsorption is usually limited only by
economics. Pretreatment steps are required to reduce the solids and oil
and grease concentrations before the water reaches the adsorption step,
and additional treatment (e.g., air stripping) may be needed to remove
low-molecular weight, water-soluble compounds. Also, if the spent
activated carbon is contaminated with PCBs, regeneration may not be
commercially available and disposal may be necessary (Noyes, 1994).
Because the PCBs would likely be removed prior to the activated carbon
units and adsorption is effective in removing a wide range of
contaminants, activated carbon adsorption will be retained for further
evaluation. In addition, vapor-phase activated carbon adsorption will
also be retained for treatment of air stripper air emissions, if necessary.

KRM NORTIK'ENTRAL, INC. 2-34 l.KNZOIL FEASIBILITY STUDY REPORT
(REVISION NO 3)

vWpliksVrmV.SaVJ.lOl 7\J2\wp\rpl.s\ls-rv3 ipi\rv.1>.<£ dc*



Sedimentation and filtration are generally used to remove suspended
solids of various sizes from water. These processes are not compound-
selective and will remove any contaminants in or adsorbed to the solid
phase. Their application will generally be as a pretreatment step to
remove solids that would interfere with a subsequent treatment step.
They are applicable to any free-flowing liquid from which solid removal is
desired and are only limited by economics and residual waste generation.
Sedimentation is generally applicable when the suspended solids loading
is too great for direct filtration (Gregory and Zabel, 1990). Filtration is
more effective at low suspended solids concentrations and has the
capability to remove smaller particles that may not be removed by
sedimentation. Some filtration systems can be used to remove low
concentrations of oil. To minimize disposal costs, disposable cartridge
filters may be favored over granular medium filters that generate a
residual liquid waste stream from backwashing.

Given the estimated level of suspended solids in the ground water (i.e.,
between 234 and 800 mg/L, as indicated in Appendix E), sedimentation
would likely be required to remove the majority of the suspended solids
prior to treatment for organics removal. Further treatment through
filtration would be necessary to remove any remaining LNAPL or
suspended solids to ensure the removal of PCBs and suspended lead and
mercury in the extracted ground water. Therefore, both filtration and
sedimentation will be retained for further evaluation.

Chemical treatment methods for ground water include: neutralization,
precipitation, ion exchange, and advanced oxidation processes (AOPs).
Neutralization is not required at the site because the ground water is
within the neutral pH range. Specific treatment options for metals can
involve precipitation by adding chemicals such as lime, soda ash, or
sodium hydroxide to adjust the water's pH thereby precipitating the
inorganics. Precipitation is generally effective for removing inorganic
contaminants for which there exists a relatively insoluble form. Some
organic contaminants can also be removed by adsorption onto the
inorganic precipitates (Anderson, 1993d). The performance of a
precipitation process is affected by the type of metals present and the
concentrations of metals, dissolved solids, complexing agents, and oil and
grease.

The handling and disposal of sludge resulting from chemical precipitation
is one of the greatest difficulties associated with chemical treatment.
Sludge is produced in great volume from most chemical precipitation
operations, often reaching 0.5% of the volume of water treated when lime
is used (Metcalf and Eddy, 1991). Because the inorganic contaminants of
concern (i.e., lead and mercury) are present mostly in the insoluble form,
filtration can effectively remove the lead and mercury at the Lenz Oil site
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to acceptable discharge levels without the need for precipitation.
Therefore, precipitation will not be evaluated further.

Ion exchange can also be used to remove metals from the ground water.
The feasibility of this technology is determined by water quality,
particularly the concentration of total dissolved solids (Clifford, 1990). Ion
exchange is not effective for removing heavy metals in the presence of
high calcium and magnesium concentrations because these metals
preferentially exchange to the media. Given that the ground water at the
Lenz Oil site contains high concentrations of calcium and magnesium, ion
exchange will not be evaluated further.

If, as indicated in Section 2.4.3.7, surfactants are used to enhance the
recovery of LNAPL, the ground water concentration of organic
compounds would very likely be higher than the currently detected
concentrations. In that case, AOPs may be effective in treating the ground
water. AOPs use ultraviolet (UV) light and a chemical oxidizing agent
(such as hydrogen peroxide) to accomplish chemical destruction of
organic contaminants. Energy absorbed from the UV light elevates
organic molecules into an excited (and more reactive) state. The UV light
also increases the rate of production of hydroxyl radicals from hydrogen
peroxide. Thus, the rate of organic compound oxidation is greatly
increased by the combination of UV light and hydrogen peroxide.

AOPs are effective in destroying most organic compounds in an aqueous
solution, although straight-chain alkanes (such as 1,2-dichloroethane and
1,1,1-trichloroethane) are not easily transformed. The major interferents
to the process are organic carbon, soluble iron and manganese, and
general turbidity (Noyes, 1994), all of which compete with the chemicals
of concern for UV energy or oxidizing agent. Pretreatment (such as
filtration) may be necessary to minimize the effects of such interferents.
Because of its effectiveness in destroying organic contaminants in water,
AOPs will be retained for further evaluation.

Biological treatment can involve aerobic or anaerobic processes for
treating certain organic wastes. Biological treatment options were
described in Section 2.4.1.4. Neither the heavier molecular weight PCBs
nor the inorganic that must be removed from the site's ground water prior
to its discharge are amenable to biodegradation, and the concentrations of
organic parameters detected in the ground water are too low to be
effectively treated by biodegradation. As previously indicated, if
surfactants are used to enhance the recovery of LNAPL, the
concentrations of organic compounds in the ground water would very
likely be higher than the currently detected concentrations. In this case,
biodegradation may become a cost-effective way of treating the ground
water, especially if the surfactant itself can be efficiently removed by
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biodegradation processes (Abdul et al., 1992). Therefore, this technology
will be further evaluated.

Thermal treatment (by incineration) destroys the organics in the waste.
Although this technology is not directly applicable to ground water
because the organic content of the water is low (i.e., less than 10 mg/L of
TCL organics), it may be applicable to a waste stream generated by
ground water treatment (such as the oil phase or sludge). Therefore, this
technology will be retained for further evaluation. As indicated in Section
2.4.1.4, only off-site incineration will be considered.

The extracted ground water can also be treated at off-site treatment
facilities such as the local POTW or a commercial treatment facility. The
extracted ground water would have to be pretreated on site to meet the
POTW pretreatment requirements prior to discharge to the local POTW
(see Section 2.3.2). If the ground water contains listed constituents at
concentrations that produce a carcinogenic risk over 1 x 10~6, the extracted
ground water could only be shipped to an off-site RCRA Subtitle C—
permitted commercial facility. In this case, pretreatment for removal of
PCBs would not be necessary, because the contacted facilities (listed in
Attachment 1 of Appendix C) would either dispose of the water in a
hazardous deep well, or solidify it and dispose of the solidified waste in a
RCRA Subtitle C—permitted landfill. If the listed constituents in the
ground water do not pose a carcinogenic risk over 1 x 106 and the ground
water is not characteristic, the water could be shipped to an off-site
commercial wastewater treatment facility for treatment and disposal.
Pretreatment for removal of LNAPL (and the associated PCBs) may be
required in this case. The actual concentrations and volume of water
produced will determine whether the water will be sent to the POTW or a
commercial treatment facility. Off-site treatment at both a commercial
facility and the local POTW will be retained for evaluation.

Disposal Options

Disposal options for the treated ground water include discharge to the
local POTW, on-site reinfiltration, on-site deep well injection, commercial
treatment/disposal facility, or discharge to the Des Plaines River.
Discharge to the POTW would probably require the least on-site treatment
and would not require extensive permitting, however, such a discharge
would be dependent on the achievement of pretreatment standards (see
Section 2.3.2) and on the available plant capacity. Mr. Larry Dressel of the
DuPage County Department of Environmental Concerns - Division of
Public Works indicated on October 1,1996, that the POTW would accept
up to 100 gpm of water from the Lenz Oil site ground water if it met the
pretreatment standards. Mr. Dressel also stated that the POTW could not
accept ground water during heavy rain periods.
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Discharge to the Des Plaines River will require obtaining an NPDES
permit, which involves the submittal of a permit application that is subject
to review and comment by the public during a public comment period.
Reinfiltrated water could be used at the site to enhance the efficiency of a
pump-and-treat system by placing the reinfiltration trench or injection
point upgradient of the plume. This would increase the hydraulic
gradient and promote faster migration of the plume to the collection
system. However, it would also increase the volume of water to be
extracted and treated and may interfere with the recovery of the LNAPL.
In addition, this technique is considered unfeasible for the Lenz Oil site
because of the lack of sufficient area upgradient of the recovery area
(particularly the presence of the lined former excavation) for reinfiltration.
Therefore, reinfiltration will not be evaluated further.

Injection of ground water into a deep, unusable aquifer is considered a
viable disposal method only when other disposal alternatives are not
available. Therefore, since other viable methods are available, deep well
injection will not be considered further.

Disposal of the treated ground water via discharge to the POTW and the
Des Plaines River will be retained for further evaluation. In addition,
discharge of the ground water to a commercial facility for
treatment/disposal will also be retained for further evaluation.

Residual wastes (such as LNAPL, sludge, and filter media) generated by
the ground water treatment process will also require disposal. Due to the
regulatory classification of the residuals, the general disposal options are
off-site incineration or landfilling in a TSCA - and/or RCRA Subtitle C—
permitted facility. However, any residuals produced after the listed
constituents are reduced to levels that result in a cancer risk lower than
1 x 10"6 can be disposed of at nonhazardous commercial disposal facilities
(see Section 2.1.1.1). In addition to these options, spent activated carbon
(from either the treatment of air stripper off gases or the ground water)
can also be regenerated for re-use. Because chemical and steam
regeneration methods do not adequately reactivate the carbon for re-use
(Clark, 1989), thermal regeneration is the only method applicable to the
site. In the thermal regeneration process, the more volatile adsorbates are
desorbed to the gaseous phase and the less volatile adsorbates are
thermally destroyed by pyrolysis and gasification. Because the volatile
desorbed compounds in the off-gas are generally burned in an
afterburner, the net result is thermal destruction of all of the organic
adsorbates. Due to the same concerns regarding incineration, only off-site
regeneration of the activated carbon at a RCRA Subtitle C—permitted
facility will be retained for further evaluation. The facility would also
have to be capable of handling TSCA waste if the PCBs are not removed
prior to the adsorption process and their concentration in the carbon
exceeds 50 ppm.
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In Situ Treatment Technologies

In situ treatment options include physiochemical and bioremediation
methods. The discussion presented here evaluates the use of in situ
treatment to remove contaminants adsorbed to naturally occurring
organic matter in the aquifer or in the dissolved state. The use of in situ
treatment technologies to remove the LNAPL from the aquifer is
discussed in Section 2.4.3.7. Air sparging and chemical injection are
physicochemical treatment technologies that can be used in conjunction
with ground water collection, treatment, and disposal systems to
accelerate the remediation of the aquifer. Sparging consists of injecting air
into the shallow portion of the aquifer to accelerate the removal of VOCs
in the aquifer in a separate gaseous phase. In addition, conventional SVE
systems with extraction wells extending to the water table should also be
used with sparging to enhance the removal of VOCs from the aquifer by
extracting them from the water surface and collecting the VOCs as they
migrate away from the water, thereby preventing their emission to the
ambient air. Because air sparging is not effective for remediating metals
and the viscous LNAPL present at the site would likely interfere with the
flow of vapors out of the aquifer, air sparging will not be evaluated
further.

Chemical injection consists of injecting chemicals such as surfactants,
solvents, or redox reagents into the aquifer to produce a chemical reaction
with the contaminants in the aquifer that will either transform the
contaminants into less toxic chemicals or improve their mobility. Because
the VOCs of concern are not amenable to transformation by chemical
reaction and their mobility will not be significantly affected by chemical
injection, this technology will not be considered further.

The feasibility of bioremediation as an in situ treatment technology
depends on the compounds present in the ground water. In situ
bioremediation is usually combined with ground water extraction;
aboveground aeration, nutrient addition, and microbial supplementation
(if necessary); and reinjection of enhanced ground water (LaGrega et al.,
1994). Although in situ biodegradation of many organic contaminants has
been reported, bioremediation as an in situ treatment technology will not
be further evaluated for the ground water at the site because: (1) iron,
lead, and manganese exceed the Class I standards and bioremediation is
ineffective in treating metals; and (2) the overall risk caused by the
presence of the PCBs and PNAs would not be appreciably reduced. In situ
biodegradation accelerates the removal of parameters other than PCBs
and PNAs, but at much higher costs than natural attenuation (described in
the next section). Also, the use of in situ biodegradation would require the
implementation of institutional controls to prevent contact with the PCBs
and PNAs.
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2.4.2.5 Natural Attenuation of the Ground Water Contaminants

Natural attenuation of the ground water consists of allowing the natural
reactions that occur within an aquifer (such as sorption, precipitation,
volatilization, dispersion, diffusion, dilution by recharge, and
biodegradation) to reduce the concentrations, mass, or mobility of
chemicals of concern with distance and time to acceptable levels. This
approach usually includes a contingency for the remediation of the
aquifer if the contaminants are not removed at an acceptable rate by
naturally occurring reactions.

The following evaluations were performed to determine if natural
attenuation is an appropriate approach to remediation of the aquifer at the
Lenz Oil site:

• Determination of whether the contaminant plume is shrinking, stable,
or expanding by using the available site data collected during the RI;

• Predictive modeling to determine the potential for natural attenuation
to reduce the concentration of contaminants of concern to meet the
Illinois Class I standards or the primary MCLs prior to reaching the
Des Plaines River; and

• Evaluation of source contaminants to determine if products of
biodegradation are present.

Two rounds of ground water data, collected approximately 9 months
apart, are available from the site. In general, the results from the second
round were lower than or approximately equal to the results from the first
round (see Figures 2-6 and 2-7). Also, benzene, toluene, ethyl benzene,
and xylenes have not been detected in the wells located downgradient of
the former operating area and the LNAPL area. The concentrations of the
single halogenated volatiles detected in one of the downgradient wells,
which are shown in Figure 2-7, are one to two orders of magnitude lower
than detected on site or at well G102L, further indicating that natural
attenuation is controlling the migration of contaminants downgradient
from the site. Based on these data, the organics plume appears to be
stable, despite the fact that the LNAPL is probably a continuous source of
contaminants. Additional evidence that natural attenuation is occurring
at the Lenz Oil site is provided by the significantly lower concentrations
and numbers of parameters found in the wells near the river. Because the
investigations performed at the Lenz Oil site to date have focused on
determining the nature and extent of contaminants present at the site, the
data related to geochemical indicators of biodegradation (such as
dissolved oxygen, conductivity, nitrate, sulfate, oxidation/reduction
potential, carbon dioxide, and ferrous iron) are not currently available.
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An evaluation of natural attenuation of the ground water contaminants at
the Lenz Oil site was performed using a predictive three-dimensional
advection-dispersion model (Domenico, 1987). The model used includes
first-order degradation of organic contaminants and retardation of both
organic and inorganic contaminants. The natural attenuation evaluation
was performed for two cases: (1) an infinite source (i.e., the LNAPL is not
removed or is removed via passive recovery) and (2) a degrading source
(i.e., the LNAPL is removed via excavation of the LNAPL-contaminated
unconsolidated soils, unconsolidated gravels, and bedrock and the
remaining ground water contaminants within the source area are
degrading).

The three-dimensional advection-dispersion equation used in the
calculations is:

C ( X ) = exp
2a,

erf
4jayx

erf
4Jazx

Where:

C(x) =

Csource

x =

a =

«. =

dissolved hydrocarbon concentration along centerline (x, y,
= 0, z = 0) of dissolved plume [g/cm3-H2O]

dissolved hydrocarbon concentration in dissolved plume
source area [g/cm3-H,O]

distance along centerline from downgradient edge of
dissolved plume source zone [cm]

longitudinal dispersivity [cm] = 0.10 x

transverse dispersivity [cm] ~ ocx/3

vertical dispersivity [cm] = ax/20

first-order degradation constant [d"1]

maximum transport rate of dissolved plume [cm/day]

source width (perpendicular to flow in the horizontal plane)
[cm]

source width (perpendicular to flow in the vertical plane)
[cm]
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Ks = saturated hydraulic conductivity [cm/day]

i = ground water gradient [cm/cm]

0s = volumetric water content of saturated zone [cm3-H2O/cm3-
soil]

Rc = retardation factor = [1 + kpb/9J

ks = sorption coefficient [(g/g-soil)/(g/cm3-H2O)]

ps = soil bulk density [g-soil/cm3-soil]

Table 2-19 lists the values used in performing the calculations. PCBs were
not included, because as previously discussed, they are not believed to be
dissolved in the ground water. Rather, the PCBs detected in ground water
samples most likely resulted from the presence of residual LNAPL in the
sampling device (see Section 1.5.4.1). The results of the natural attenuation
of ground water contaminants calculations for only the parameters that
currently exceed the Illinois Class I standards and the primary MCLs in
the aquifer are presented in Table 2-20, and indicate that the parameters
evaluated would meet the Illinois Class I standards at the Des Plaines
River under the infinite source assumption. The distances from the source
(i.e., the leading edge of the LNAPL plume) at which the ground water
limits would be achieved are estimated to be from less than 1 foot for
naphthalene and fluorene to 215 feet for lead.

Table 2-20a presents the results of the evaluation of natural attenuation for
the parameters detected in the wells closest to the Des Plaines River (i.e.,
MW-3S, MW-3D, MW-6S, and MW-6D) above the AWQC for freshwater
organisms or above the Illinois General Use Water Quality Standards. As
shown in the table, the concentrations of unfiltered chromium, copper,
lead, mercury, and silver and of filtered iron would be below the AWQC
for freshwater organisms and the Illinois General Use Water Quality
Standards at the point where the aquifer enters the river. However, the
concentrations of unfiltered iron and silver marginally exceed both criteria
for iron and the AWQC for freshwater organisms for silver at the point of
the natural discharge of the ground water to the river. It is unlikely that
the concentrations of iron or silver would exceed the AWQC for
freshwater organisms or the Illinois General Use Standard because the
iron and silver are associated with suspended solids. The dissolved iron
concentration is much lower than the unfiltered concentration, and is
predicted to attenuate in the aquifer prior to the ground water entering
the river. Dissolved silver was not detected at the site. The distances from
the source (i.e., assumed to be at the monitoring well locations) at which
the surface water limits would be achieved are estimated to be from 20 to
109 feet.
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Because the calculation of natural attenuation of the parameters exceeding
the Illinois Class I standards and the primary MCLs predicts that the
Illinois Class I standards and the primary MCLs will be met in the ground
water before reaching the Des Plaines river under the infinite source
assumption, the ground water would meet the Illinois Class I ground
water standards and the primary MCLs before reaching the Des Plaines
river under the degrading source assumption as well. Because both cases
are protective of the nearby surface water, an evaluation was performed
to determine if the removal of the LNAPL would significantly increase the
time required to clean up the aquifer in the source area to concentrations
at the Illinois Class I standards and the primary MCLs. This evaluation
consisted of calculating the time required for the dissolved ground water
contaminants to degrade to the Illinois Class I levels or the primary MCLs.
The following assumptions were used in the calculations:

• The LNAPL was completely removed through excavation;

• The concentrations of contaminants detected during the RI are
equivalent to the residual ground water contamination following the
removal of the LNAPL;

• PCBs were not included, because as previously discussed, they are not
believed to be present in the ground water and will not be present
following the removal of the LNAPL;

• The half-lives reported in Howard (1991) reflect site conditions; and

• First-order degradation kinetics are applicable.

The first-order degradation equation used is:

C = C 0 xe k l

Where:

C = Ground water concentration at time t,

Co - Initial concentration (i.e., RI results),

k = Degradation constant (i.e., from TACO), and

t = Time.
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The above equation when solved for t becomes:

'• '
-k

As indicated in Table 2-21, under the source removal scenario, the time
required for the maximum ground water contaminant concentration
detected during the RI to be reduced to the Illinois Class I ground water
standards or the primary MCLs solely by degradation ranges from 0.19
years for naphthalene to 30 years for chloroform.

As indicated previously, an evaluation was also performed to determine if
products of degradation are present in the LNAPL or ground water to
demonstrate that natural attenuation is occurring at the Lenz Oil site.
Substituted cyclohexanes and substituted alkylbenzene were identified as
TICs in the LNAPL sampling results. These compounds could be the
result of degradation of aromatics and PNAs.

The natural attenuation option includes the following activities:
(1) implementation of institutional controls to prevent the use of the
ground water before it meets the acceptable concentrations; and (2)
monitoring of the ground water and LNAPL to confirm that the
contaminants and LNAPL are not migrating from the site and are, in fact,
being removed through natural occurring reactions. Both of these natural
attenuation activities are discussed above under "Institutional Controls"
and will be evaluated further.

2.4.3 Light Nonaqueons Phase Liquid

General response actions for the LNAPL include: no action, institutional
controls, containment, excavation/ex situ treatment/disposal, in situ
treatment, passive recovery/disposal, and active recovery/disposal.

2.4.3.1 No Action

There are no remedial alternatives applicable to this response action.

2.4.3.2 Institutional Controls

Institutional controls for the LNAPL include deed restrictions and LNAPL
monitoring. Deed restrictions can limit the use of the site and the waters
within the underlying aquifer and thereby reduce potential hazards.
LNAPL monitoring is necessary for assessing the migration of the LNAPL
plume and the effectiveness of the chosen remedies. In addition,
monitoring can be used to help direct the remediation of the site and
ensure that the remedial objectives are being met. Deed restrictions and
monitoring will be retained as remedial process options.
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2.4.3.3 Containment

The containment options (i.e., capping and installation of vertical and
horizontal barriers) are described in Sections 2.4.1.3 and 2.4.2.3. As
indicated in these sections: (1) the installation of horizontal barriers is not
feasible at the Lenz Oil site, and (2) capping is not necessary to prevent the
migration of contaminants from the LNAPL to the ground water. As
indicated in Section 2.4.2.3, the lack of solubility of the LNAPL makes it
unlikely that infiltration of water will increase (1) the rate of dissolution of
chemicals into the water as compared to the existing direct contact of the
LNAPL with the ground water, and (2) the mobility of the LNAPL within
the soils. The LNAPL layer is present within the fractured bedrock in
portions of the site. Because of the inability to either install a barrier (e.g.,
sheet piling) or ensure the integrity of a barrier (e.g., grout or slurry wall)
to prevent ground water and LNAPL flow in the fractured bedrock
beneath the site, the installation of vertical barriers to contain the LNAPL
is not practicable, and these technologies will not be retained for further
evaluation. However, capping was retained for further evaluation in
Section 2.4.1.3 for the prevention of contact with the soils.

2.4.3.4 Excavation/Ex Situ Treatment/Disposal

As previously indicated, this remedial technology is applicable to the
LNAPL-contaminated materials at the water table interface and any free-
phase LNAPL that is excavated with the soil. The excavation/ ex situ
treatment/disposal options potentially applicable to the LNAPL-
contaminated soil include: excavation, incineration, thermal desorption,
soil washing, S/S, biological treatment, off-site treatment, and disposal
options.

Excavation can be vised for the removal of LNAPL-contaminated soil and
free-phase LNAPL from unconsolidated soils and from the bedrock, albeit
excavation of the bedrock would be expensive. Excavation of the bedrock
would require the use of a backhoe-mounted pneumatic breaker to break
the bedrock into pieces followed by the same type of conventional
eqviipment listed in Section 2.4.1.4 for removal of the pieces. The risks
resulting from excavation of the LNAPL-contaminated materials are in the
range of 2 x 10"6 to 3 x 10"6, depending on the volume excavated (see
Appendix D). Excavation of both the unconsolidated soil and the bedrock
will be further evaluated in this FS.

The discussions in Section 2.4.1.4 related to incineration, thermal
desorption, S/S, biological treatment, and off-site treatment are applicable
to the LNAPL-contaminated unconsolidated soil and bedrock and will not
be repeated here. For the thermal desorption treatment option, excavated
bedrock would need to be crushed so that the materials have a maximum
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diameter of 3 inches. Soil washing was described in Section 2.4.1.4, and
may be appropriate for the bedrock and silty-gravel portions that are
contaminated with LNAPL. However, as indicated in Section 2.4.1.4, soil
washing is inappropriate for clays and silty soils, and would not be
appropriate for the portions of the unconsolidated soils that are
predominantly fine silt to clay particles. Because the silty clay is a
significant portion of the LNAPL-contaminated soil, soil washing will not
be retained for further evaluation.

Incineration and thermal desorption will be retained for further analysis.
With regard to S/S, which was retained for the treatment of soils
requiring remediation based on risk in Section 2.4.1.4, the presence of
significant concentrations of oil such as those present at the Lenz Oil site
(i.e., more than 25% by weight) may adversely affect the performance of
S/S by physically interfering with the curing process and reducing the
ability to physically trap contaminants in the cured matrix (Freeman,
1988). However, the results of a treatability study conducted on oily
materials for the Commercial Oil Services site in Oregon, Ohio, indicated
that the TCLP and bearing capacity requirements proposed by USEPA for
the S/S treated materials were met (McLaren/Hart Engineers Midwest,
Inc., 1992). This experience suggests that S/S may be effective in treating
the LNAPL- contaminated materials at the Lenz Oil site to the point where
the treated material would pass the TCLP test and the listed constituents
would produce a cancer risk lower than 1 x 106. Accordingly, ex situ S/S
will be further evaluated for remediating the LNAPL-contaminated soils.

Because of the presence of PCBs, off-site treatment facilities that have an
incinerator will be retained for evaluation.

As indicated in Section 2.1.1.1, if the excavated LNAPL-contaminated
materials, after treatment, are not hazardous by characteristic and the
listed constituents do not exceed the 1 x 10" carcinogenic risk level, the
treated LNAPL-contaminated materials can be used as backfill on site
provided all of the soil remediation objectives are met. If the LNAPL-
contaminated materials do not meet the aforementioned risk levels or are
hazardous by characteristic after treatment, they would have to meet the
LDRs prior to disposal in an off-site RCRA Subtitle C—permitted landfill.
Both on-site backfilling and off-site landfilling in a RCRA Subtitle C—
permitted landfill will be retained for further analysis.

2.4.3.5 In Situ Treatment Technologies

The in situ treatment technologies include SVE, S/S, and bioremediation,
which have already been described in Section 2.4.1.5. SVE is not feasible
to remediate the LNAPL because of the presence of low vapor pressure
PNAs and PCBs. In situ S/S is not feasible because of the presence of
fractured bedrock, which may serve as a conduit for the vertical migration
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of the binders and LNAPL contaminants. Bioremediation also is not
feasible because the heavier molecular weight PNAs and PCBs are either
not amenable to biodegradation or biodegrade very slowly and there are
other technologies that can address these materials. Neither of these
technologies will be retained for further evaluation.

2.4.3.6 Passive Recovery/Disposal

The collection and treatment of LNAPL can be achieved by passive (i.e.,
without ground water drawdown) or active (i.e., with ground water
drawdown) techniques. Because of the presence of LNAPL within
fractured bedrock, extraction trenches would be used for recovery instead
of wells to ensure the interception of the LNAPL. Active recovery is
evaluated in Section 2.4.3.7. Passive techniques consist of using skimmers
or single-phase pumps in trenches or wells located downgradient of or
within the LNAPL layer to collect free-phase LNAPL without extracting
any water. This technology will be retained for further evaluation.

Disposal options for recovered LNAPL include commercial
recycling/recovery, incineration, and chemical waste landfilling. As
required in the TSCA regulations (see Section 2.1.1.1), disposal of collected
LNAPL with PCB levels over 50 ppm and potentially flammable (as in the
case of the Lenz Oil site) must be accomplished through incineration, or
an alternate technology that meets a 2 ppm PCB level. However, a facility
that uses an alternate technology for disposal of liquid containing PCBs
was not found and requires undergoing a demonstration that it meets the
TSCA requirements. As discussed in Section 2.4.1.4, incineration can only
be accomplished off site, because of the potential concern for on-site
incineration of PCB-containing materials. Off-site incineration and
disposal at a RCRA Subtitle C— and TSCA-permitted landfill will be
retained for further analysis, depending on the level of PCBs in the
LNAPL.

2.4.3.7 Active Recovery/Disposal

Active recovery consists of the extraction of LNAPL in conjunction with
the recovery and treatment of ground water by using extraction trenches,
as discussed in Section 2.4.3.6. These dynamic techniques involve using a
drawdown pump to increase the flow gradient toward specific receptor
points where skimmers or pumps would remove the LNAPL layer.
Because the ground water beneath the LNAPL layer at the Lenz Oil site
may require remediation, active LNAPL recovery techniques that
simultaneously address contaminated ground water and any mobilized
LNAPL will be retained for evaluation. Active recovery of LNAPL can be
enhanced through techniques inspired by the petroleum industry.
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The application of enhanced oil recovery in the petroleum industry has
been researched in the recent past for its potential applicability to the
removal of oil contamination from subsurface soil. Specifically, the
application of surfactants and the injection of steam into contaminated soil
to enhance the removal of NAPLs are two areas of research being
conducted that were spawned from the petroleum industry's interest in
recovering residual oil from petroleum reservoirs.

Surfactants

The enhanced recovery of NAPL using surfactants occurs by one of two
mechanisms: (1) solubilization of contaminants in surfactant micelles
consisting of transient aggregates of 50 to 200 surfactant molecules, and
(2) mobilization of residual liquids by reduction of the capillary forces
trapping liquid droplets in the aquifer porous medium (Harwell, 1992). In
either case, extensive testing is required to select an appropriate
surfactant.

The solubility of most organic liquids can be greatly increased by
surfactants. For example, solubilization of 2.7 grams of
tetrachloroethylene per gram of surfactant has been reported (Fountain et
al, 1991). Other researchers have observed an enhancement in solubility
of organics including PNAs (Ghosh et al, 1994; Vignon and Rubin, 1989);
PCBs (Ghosh et al, 1994; Nash and Traver, 1986; Abdul et al, 1992; Abdul
and Ang, 1994); and DOT and 1,2,3-trichlorobenzene (Kile and Chiou,
1989).

In addition, injection of surfactants can also be used to reduce the viscosity
of the NAPL (Erickson, 1995). The surfactant needs to be injected in
sufficient quantity to create the critical micelle concentration with the
NAPL. This concentration will allow a portion of the NAPL to dissolve
into the water phase while the reduced viscosity of the NAPL allows it to
flow more easily to the collection system. This technology is reported to
work best in highly permeable soils with low organic content, but
laboratory testing on site-specific soils is recommended (Noyes, 1994). The
use of surfactants to reduce the viscosity of NAPLs will be retained for
further analysis.

The second mechanism of enhanced NAPL recovery using surfactants
involves lowering the interfacial tension (IFT) between the trapped liquid
and the aquifer water. Only when the IFT is reduced to an ultralow level
(0.001 mN/M or less) can this mechanism be expected to dramatically
improve the performance of a remediation project (Harwell, 1992).
Fountain, et al. (1991) caution that lowering the IFT generally requires
precise control of a multicomponent system. For example, if the IFT
between a DNAPL and ground water is greatly reduced, the DNAPL will
be able to enter smaller pores possibly enabling it to penetrate low-
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permeability layers that it could not previously enter, thus promoting
downward migration in the aquifer (Fountain, et al, 1991). Extending this
example to the Lenz Oil site, greatly reducing the IFT between the LNAPL
and the ground water may result in the LNAPL migrating into smaller
fractures within the bedrock that were previously inaccessible due to IFT
forces. Therefore, the use of surfactants to lower the IFT will not be
retained for further analysis.

Steam

Heidrick, et al. (AOSTRA Oil Sands Handbook, Chapter 10,1989) divide
steam processes for the enhanced removal of petroleum into two
categories: cyclic steam stimulation (huff and puff) and steam flooding
(steam drive). In the former case, high-pressure steam is injected into a
reservoir well and soaked for a period of time. The same well is then used
for oil production. The initial injection fractures the reservoir, usually in a
vertical plane. The injected steam heats the reservoir on either side of the
fracture and mobilizes the oil. The thermal expansion of the oil also
disrupts the sand and increases its permeability. During the production
cycle, condensate water and mobilized oil drain below the steam-
saturated zone to the wellbore and are pumped to the surface. The steam
chamber grows sideways and along the fracture plane with repeated
cycles.

In contrast, steam flooding or drive uses separate wells for injection and
production. The injected steam flows along a natural or artificial high-
permeability path between the wells. The condensate water and steam
carry the oil to the production well. Because of buoyancy effects, the
steam tends to override the reservoir and leave the oil below resulting in
low produced oil-to-steam ratio. The steam processes have limited
displacement efficiency. The flow rate of steam is generally high and can
disperse the mobilized oil into droplets leaving a significant amount of oil
behind. Because the oil and the hot fluids flow in a concurrent fashion
and the other fluids (mainly hot water) are much less viscous than the oil,
viscous fingering can also occur, lowering the displacement efficiency.

As opposed to processes in the petroleum industry, remediation
applications of in situ steam-enhanced recovery processes (SERF) are
designed to remove volatile and semivolatile organic contamination from
unsaturated soils by volatilization using steam to provide heat and
pressure. The process involves injecting high-quality steam through wells
constructed to a depth at or below the level of contamination. Additional
wells are operated under vacuum to create a pressure gradient in the soil
to draw the liquids, vapor, and contaminants through the soil. The
geology of the site is influential in determining whether SERP will be
applicable. There are several site requirements for effective operation
(USEPA, 1995):
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• The contamination must consist of volatile and/or semivolatile
compounds/

• The soil must have moderate to high permeability,

• The subsurface geology must provide a confining layer below the
depth of contamination, and

• A low permeability surface layer may be needed to prevent steam
breakthrough for shallow treatment applications.

The removal of VOCs and SVOCs is affected by several mechanisms. The
high-quality, high-temperature steam (at approximately 250°F) heats the
soil mass to the steam temperature in a pattern radiating from the
injection wells toward the extraction wells, following the pressure
gradients applied to the soil. As the soil heats, contaminants that have
boiling points lower than that of water will vaporize. The vapor will then
be pushed ahead of the steam front by the difference in pressure. Since
the steam front moves through the soil faster than heat can be conducted,
the temperature gradient just ahead of the steam front is steep. The
vaporized contaminants move into the cooler soil and condense ahead of
the advancing steam. When the steam front reaches an extraction well,
the vapor, liquid, and contaminants are removed (USEPA, 1995).

Compounds with boiling points higher than that of water will not totally
vaporize ahead of the steam front. However, the introduction of steam
and heat onto the soil matrix enhances the vaporization and removal of
these compounds due to the increased vapor pressure along with the
increase in temperature (USEPA, 1995).

A full-scale Superfund Innovative Technology Evaluation (SITE)
demonstration was performed at an active municipal trash transfer facility
to study SERF technology (USEPA, 1995). The geology at the study site
was composed of distinct layers of alternating bands of permeable sand
and low-permeability clay. The contamination at the study site resulted
from a diesel fuel leak. The results of the SERP showed that the removal
of contamination was less complete than expected. The total petroleum
hydrocarbon concentrations in 45% of the post-treatment soil samples
were above the clean-up criterion of 1,000 mg/kg. The main limitation of
the SERP technology, as shown by the demonstration, is that it can be
difficult to predict both how long the technology will need to be operated
and how complete the treatment will be. An initial treatment time of 8
months was planned for the site, but the system was operated for 2 years
(USEPA, 1995).
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Stewart and Udell (1988) studied the steam displacement of volatile,
partially volatile, and nonvolatile NAPLs at a residual saturation of 2.5%
in the laboratory using an unconsolidated sandpack apparatus. Complete
displacement of all low-viscosity (0.65 cP or less at 80°F), partially volatile
liquids was observed. Displacement of a high-viscosity (60 cP at 80°F),
nonvolatile mineraj oil was not observed. Stewart and Udell concluded
that mass- transfer-limited evaporation of hydrocarbon components with
significant vapor pressures is responsible for the observed low residual oil
saturations in the steam zone. The LNAPL at the Lenz Oil site has an
average viscosity of 29.5 cP (34.3 cSt from Table 1-9) and is composed of
high molecular weight, high boiling point PNAs and PCBs. The viscosity
of the LNAPL at the Lenz Oil site is approximately 45 times greater than
the NAPL with observed complete removal and one-half that of the
mineral oil exhibiting no removal.

Enhanced recovery using steam will not be retained because: (1) fractures
resulting from the injection of steam under pressure could allow further
migration of the dissolved contaminants; and (2) the LNAPL is composed
of high vapor pressure SVOCs and nonvolatile organics that will not be
affected by the removal mechanism (i.e., evaporation, transport in the
vapor phase with the steam front, and condensation ahead of the steam
front near a recovery well) at the temperature of steam, as observed by
Stewart and Udell (1988) for the case of mineral oil.

Disposal

The disposal options for actively recovered LNAPL are the same as
discussed in Section 2.4.3.6, although surfactant enhancement requires
additional considerations. Recovery of the surfactant may be necessary or
economically beneficial. Such recovery would likely involve "breaking" of
the oil emulsions followed by oil-water separation as described in Section
2.4.2.4. If the surfactant is not recovered and reused, it may require
treatment prior to disposal of the water. Depending on the concentrations
involved, biological treatment or DAF may be applicable to remove the
surfactant as discussed in Section 2.4.2.4.

2.4.4 Summary

The technologies remaining after the initial screening are listed in
Table 2-17. The process options shown in the shaded rows will be further
evaluated in Section 2.6 in terms of their effectiveness, implementability,
and cost prior to assembling the alternatives for detailed evaluation in
Section 3.0.
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2.5 IDENTIFICATION OF ACTION-SPECIFIC REQUIREMENTS

Action-specific requirements generally set performance, design, or other
similar controls or restrictions on particular kinds of activities related to
the management of hazardous substances. These requirements are
triggered by the particular remedial activities that are selected to
accomplish a remedy and are usually technology based. However, the
design of the remediation components will need to consider the
hydrodynamic and hydrostatic forces that are expected to result at the site
as the result of a 100-year flood because portions of the area where the
remediation components may be located are within the 100-year
floodplain and the rest of the area may be within 4 feet of the 100-year
floodplain. Table 2-22 presents the potential action-specific requirements
based on the technologies remaining after the screening presented in
Section 2.4.

2.6 EVALUATION OF APPLICABLE PROCESS OPTIONS

As shown on Table 2-17, more than one process option was retained for
further evaluation for the following remedial activities:

• Soils exceeding a carcinogenic risk of 1 x 10"4

- Capping
- Treatment
- Disposal

• Ground Water

- Extraction technologies
- Ex situ treatment
- Disposal

• LNAPL

- Recovery of free-phase LNAPL
- Ex situ treatment of excavated LNAPL-contaminated materials
- Disposal of free-phase LNAPL and excavated LNAPL-

contaminated materials

This subsection evaluates the process options for the above-listed remedial
activities based on effectiveness, implementability, and cost, with the goal
of reducing the number of process options to be included in the detailed
evaluation presented in Section 3.0. As indicated on Page 4-16 of the
USEPA's Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (USEPA, 1988a), more than one process option
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may remain for a technology type after this evaluation. The results of the
evaluation are shown on Table 2-23.

Effectiveness measures the ability of the process option to protect human
health and the environment over the short and long term. Short-term
effectiveness is based on the protection provided during the construction
and implementation of the remedial response action, while long-term
effectiveness is a measure of the permanence of the response action
following its implementation.

Implementability is an assessment of the degree to which a process option
can be constructed, operated, and maintained. This evaluation considers
both the technical and administrative feasibility of implementing the
process option relative to the site's remedial goals, required permits, and
other related requirements. Any process option that cannot be technically
implemented will be eliminated from further consideration. Process
options with administrative feasibility problems may be excluded as well.

The cost analysis is used to eliminate high-cost process options that
provide essentially the same level of protection as less expensive ones,
and generally consists of using relative capital and operation and
maintenance (O&M) costs instead of detailed estimates. For the Lenz Oil
site, detailed cost estimates were developed for the capping options, and
either unit costs or obvious differences (i.e., working in situ vs. ex situ)
were used to evaluate the options on a cost basis. Appendix C contains
the cost estimates.

2.6.1 Soil Exceeding a Carcinogenic Risk o f l x . Iff*

2.6.1.1 Capping

The process options for a site cap that were retained for further analysis
include:

• A multilayered cap,
• A soil cap,
• A concrete cap, and
• An asphalt cap.

These process options are evaluated for effectiveness, implementability,
and cost in the following subsections.

Effectiveness

A multilayered cap is an effective process option for meeting the
remediation goal of preventing contact with soil contaminants, and is also
effective in preventing soil erosion and controlling runoff. A vegetative
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cover would improve the effectiveness of the multilayer cap by
minimizing erosion and increasing evapotranspiration.

Soil, concrete, and asphalt caps are also effective options for preventing
contact with soil contaminants. Soil, concrete, and asphalt caps would
prevent erosion and control runoff as well. As with a multilayered cap, a
vegetative cover would improve the effectiveness of the soil cap by
minimizing erosion and increasing evapotranspiration.

Implementability

All capping options are readily implementable. The concrete and asphalt
caps would be compatible with the potential future use of the site. Mr.
Peter Tameling, the owner of the eastern half of the property across Jeans
Road and to the south-east of the Lenz Oil site, has expressed interest in
purchasing the property for use as a landscaping materials storage facility.
The multilayered and soil caps would be compatible with any future uses
of the site that do not disturb the vegetative cover or the integrity of the
cap. As indicated in Section 2.4.1.3, additional fill material and a top layer
of gravel would permit other future uses of the site for both the
multilayered and soil caps.

Cost

Much of the site preparation work for the installation of a cap is the same
for all options. As shown in Table C-l of Appendix C, the range of costs
for constructing the different caps is $1,715,515 to $3,014,381. The cost of a
soil cap is the least expensive option. The cost of an asphalt cap is
essentially the same as that of a concrete cap, and both are lower than the
cost of a multilayered cap.

Conclusions

All caps will be retained for detailed analysis.

2.6.1.2 Treatment

The process options for treating the soil exceeding the 1 x 10"1 risk that
were retained for further evaluation include:

• In situ and ex situ (both on- and off-site) S/S,
• Off-site incineration of excavated soil, and
• On-site and off-site thermal desorption.

These process options are evaluated for effectiveness, implementability,
and cost in the following subsections.
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Effectiveness

Both in situ and ex situ S/S are effective in fixating the PNAs and PCBs
detected in the soil at the Lenz Oil site (see Table 2-9). The VOCs that are
present in the soil at low concentrations (i.e., less then 5 mg/kg) would
likely volatilize to some extent during the in situ S/S process. The
emissions resulting during in situ S/S of the soils that exceed the 1 x 10"4

carcinogenic risk have been conservatively assumed to be equal to the
emissions resulting during excavation of the soil, which produce a
carcinogenic risk of less than 1 x 10" (i.e., 3 x 108). The excavation risk
calculations are included in Appendix D. According to a SITE
demonstration of S/S on mixed waste containing lead, oil and grease,
base/neutral/acid compounds (BNAs), and VOCs, the VOCs that did not
volatilize during the S/S process were not immobilized by the S/S process
as determined by the TCLP test (de Percin, 1991). However, according to
the analysis presented in Section 2.3.1, the leaching of VOCs from the S/S
mass would not adversely impact the ground water beneath the site. Both
on- and off-site, ex situ S/S are effective for remediating the site soils.
However, off-site S/S would require transportation and off-site disposal.
Because the site soils that exceed the 1 x 10"4 risk do not require treatment
before disposal at a Subtitle D facility (see Section 2.3.1), off-site S/S
should not be necessary. Both in situ and on-site ex situ S/S are effective
in preventing contact with the soils exceeding the 1 x 104 carcinogenic
risk. A treatability test would be required to determine an appropriate
binder for either in situ or ex situ S/S prior to the design phase.

Incineration is a proven technology for thermally destroying organic
compounds, although it is not effective for the treatment of metals.
Thermal desorption is a proven technology for separating organic
contaminants with boiling points lower than or near the unit's operating
temperatures from the soil. As previously indicated, the PNAs and PCBs
detected in the site soil have boiling points within the operating range of
commercially available thermal desorption units. As with incineration,
thermal desorption is not effective for treating metals. However, based on
the TCLP results for samples of the soil incinerated by the IEPA (see
Table 1-5) and estimates of the maximum TCLP leachate concentrations
(see Table 2-3), the treated soil should not be hazardous by characteristic.
Therefore, thermally treated soils would not require additional treatment
and could be used as backfill on site. A treatability study for thermal
desorption would be required to demonstrate the effectiveness of this
technology for addressing site contamination.

Imvlementability

Both ex situ and in situ S/S are readily implementable process options. No
permits are required that could delay treatment. For on-site S/S,
mobilization to the site would require coordination with the contractor
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performing the service. Off-site S/S, off-site incineration, and off-site
thermal desorption are feasible, because there is sufficient capacity
available. On-site ex situ treatment would have to meet the substantive
requirements for miscellaneous units (40 CFR 264, Subpart X).

Thermal desorption would require the treatment of the contaminated
gases produced during the operation, and an air permit may be required.
As with S/S, on-site thermal desorption requires mobilization to the site.
As previously indicated, the soils that exceed a carcinogenic risk of 1 x 10"4

are not expected to be characteristic hazardous waste, and are not listed.

Cost

Both ex situ and in situ S/S are expected to be effective for the
immobilization of the chemicals of concern. The unit costs of ex situ and in
situ S/S are $50 and $150 per cubic yard, respectively (see Table C-l-4 in
Attachment 1 of Appendix C). Although excavation, transportation to the
on-site treatment area, and backfilling of the material after S/S would add
an estimated $30 per cubic yard to the cost of ex situ S/S, the total unit cost
of ex situ S/S is lower than that of in situ S/S. Therefore, only ex situ S/S
will be carried through the detailed evaluation of alternatives.

Neither off-site ex situ S/S or off-site thermal desorption will be evaluated
further. Off-site ex situ S/S of untreated soil is more expensive than on-
site ex situ S/S as a result of the additional cost of transportation and off-
site disposal; therefore, off-site ex situ S/S will not be evaluated further.
Similarly, the off-site thermal desorption treatment of the excavated soil is
more expensive than on-site thermal desorption as a result of the added
cost of transportation and disposal; therefore, off-site thermal desorption
will not be considered further.

As indicated in Table C-l-4 in Attachment 1 of Appendix C, the unit cost
of ex situ S/S (i.e., $50 per cubic yard) is lower than the unit cost for
thermal desorption (i.e., $270 per cubic yard), even without considering
the excavation and backfilling costs associated with thermal desorption.

Conclusions

Ex situ S/S and on-site thermal desorption will be retained for detailed
evaluation. On-site thermal desorption would be used for the removal of
PCBs and PNAs from the soils exceeding a carcinogenic risk of 1 x 10"1

only if thermal desorption is used for the treatment of the LNAPL-
contaminated materials (see Section 2.6.3.3). The process option selected
for remediation will depend on the economics of the operations.
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2.6.1.3 Disposal

The disposal options for the soil exceeding the 1 x 10"4 carcinogenic risk
includes:

• On-site backfilling, and
• Off-site Subtitle D landfilling.

These disposal options are evaluated for effectiveness, implementability,
and cost in the following subsections.

Effectiveness

Because the soils are not expected to be a TC-characteristic hazardous
waste after treatment, they can be used as backfill on site (see Section
2.3.1). Off-site landfilling at a Subtitle D-permitted facility would be
implemented if the soils are excavated but not treated on site. Each of
these options is an effective disposal method.

Implementability

On-site backfilling and off-site disposal at a Subtitle D-permitted facility
are feasible options.

Cost

On-site backfilling is less expensive than off-site disposal at a Subtitle D-
permitted landfill because off-site disposal would require an additional
transportation expense.

Conclusions

All options will be considered further. On-site backfilling will be used in
the case where the soils exceeding the 1 x 10"1 carcinogenic risks are
treated on site. Off-site landfilling will be used for alternatives where
these soils are disposed of without treatment. .

2.6.2 Ground Water

2.6.2.1 Extraction Technologies

The process options for extracting the ground water that were retained for
further evaluation include:

• Extraction trenches, and
• Extraction wells.
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Effectiveness

Both options would be effective in capturing the ground water. However,
because of the LNAPL's high viscosity and the presence of disconnected
fractures in the bedrock, it may be more effective to remove both the
LNAPL and shallow ground water by using trenches that would be
installed across the width of the contaminated area (i.e., the direction
perpendicular to the ground water flow direction) to intercept any
fractures within that area.

Implementability

Both extraction options are implementable. The extraction trenches would
be more difficult to install because of the excavation of fractured bedrock
that would be required.

Cost

The extraction trenches would cost more to install than the extraction
wells mainly because of the need to excavate bedrock and possibly
dewater the area being excavated.

Conclusion

Although the extraction wells are less difficult and less expensive to install
than extraction trenches, the extraction trenches are anticipated to recover
the free-phase LNAPL more effectively because of their design. Therefore,
extraction trenches would be installed in areas where LNAPL recovery
would occur and extraction wells would be installed where only ground
water extraction would be needed.

2.6.2.2 Ex Situ Treatment

The process options for treating the ground water that were retained for
further evaluation include:

• Oil/water separation,
. DAF,
• Air stripping,
• Carbon adsorption,
• Sedimentation and filtration,
• AOP,
• Biological treatment,
• POTW treatment, and
• Off-site treatment/disposal at a commercial facility.
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Effectiveness

A gravity oil/water separator and gravity oil/water filter would be
effective in removing an oil phase from the extracted ground water. For
the alternatives involving surfactant-enhanced LNAPL recovery, DAF has
been recommended by surfactant vendors for separating the surfactant
from the ground water. A representative from the POTW indicated that
surfactant could be discharged to the POTW as long as it did not cause
excessive foaming (i.e., because of washout concerns) or toxic conditions
for the bacteria in the activated sludge process.

Air stripping would be effective in removing VOCs. If necessary, carbon
adsorption would be effective in removing the SVOCs and most VOCs.

Because the suspended solids concentrations are relatively high (i.e., 800
mg/L for the trenches and 234 mg/L for the wells) the suspended solids
could be removed through a combination of sedimentation and filtration.
The filtered inorganic analytical results from the ground water sampling
conducted during the RI meet the POTW pretreatment requirements.
Therefore, the sedimentation and filtration should effectively remove the
lead and mercury that exceed the POTW pretreatment requirements.

AOPs are effective in destroying most organic compounds in an aqueous
solution, although straight-chain alkanes (such as 1,2-dichloroethane and
1,1,1-trichloroethane) are not easily transformed. AOPs would be
effective in treating the extracted ground water containing higher
concentrations of organics resulting from enhanced recovery of the
LNAPL. Biological treatment may be effective for treating the surfactant if
used to enhance the LNAPL recovery.

The ground water can be discharged to the POTW assuming the
pretreatment requirements are met. The POTW provides further
treatment.

Off-site treatment/disposal of ground water generated by dewatering
during excavation would be effective in treating this ground water.

Implementability

All of the components being considered for the ground water treatment
train are readily implementable. An air stripper would be subject to the
air emission standards for process vents at 40 CFR 264, Subpart AA.
However, an air stripper is expected to meet these requirements at the site
without control equipment (see Appendix E). If the spent activated
carbon is contaminated with PCBs, regeneration at a commercial facility
may not be available and disposal of the activated carbon may be
necessary. Residuals from the sedimentation process may need to be
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managed as hazardous waste. However, the spent filter media is not
expected to be hazardous because the ground water would likely have
very low concentrations of organics (and thus, would meet the 1 x 106

carcinogenic risk) before entering the filter. Secondary containment will
be required for tanks and containers holding hazardous waste.

Cost

The cost of air stripping is less than the cost of adsorption. Appendix E
contains a detailed cost comparison between air stripping and carbon
adsorption. After a surfactant has been selected for the site, a cost analysis
would be performed to evaluate the available process options.

Conclusions

All of the options will be retained for further evaluation, and an
appropriate treatment train selected depending on the alternative used.
Appendix E presents the options considered for the alternatives discussed
in detail in Section 3.0. The final treatment train would be selected during
the design stage.

2.6.2.3 Disposal

The treated ground water disposal options retained for further evaluation
include:

• Discharge to the local POTW (i.e., the Knollwood Plant), and
• Discharge to the Des Plaines River.

The disposal options for residuals produced during the treatment of
ground water include:

• Off-site RCRA Subtitle D—permitted landfill;

• Off-site incineration at a TSCA- and/or RCRA Subtitle C—permitted
facility;

• Off-site TSCA- and /or RCRA Subtitle C—permitted landfill; and

• Off-site thermal regeneration (associated carbon only, if used).

These options are evaluated for effectiveness, implementability, and cost
in the following subsections.
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Effectiveness

Discharge of the pretreated ground water to the POTW is an effective
disposal option. The pretreated ground water will undergo further
treatment at the POTW, and as such, the pretreatment requirements for
the organics and inorganics are less stringent than the treatment
requirements for the discharge of the ground water to the Des Plaines
River.

Discharge to the Des Plaines River is an effective disposal option for the
treated ground water. Discharge limits (i.e., as defined in an NPDES
permit) would need to be met prior to discharge to the river.

All off-site disposal options for the ground water treatment residuals are
equally effective. Selection of the disposal option will be governed by the
characteristics of the residual (e.g., whether PCB concentrations are higher
than 50 mg/kg or the residual is hazardous or nonhazardous).

Implementabiliti/

Discharge to the local POTW would require a permit that is dependent on
the pretreated ground water meeting the pretreatment requirements prior
to its discharge to the POTW. The permitting process is relatively simple
(i.e., compared to NPDES permitting) and expected to go smoothly. The
POTW has indicated that during heavy rainfall events (which they
estimate occur about six times per year for 2 days each time), discharge of
the treated ground water may need to be suspended.

Discharge to the Des Plaines River would require an NPDES permit. This
permit is more time consuming to obtain than a discharge permit from the
local POTW. In addition, discharge to the Des Plaines River would likely
require more stringent treatment, monitoring, and reporting prior to
disposal than discharging to the POTW.

As previously indicated, all of the off-site disposal options for the ground
water treatment residuals are implementable, depending on the
characteristics of the residual. If the PCB concentrations are higher than
50 mg/kg, the residual would have to be disposed at a TSCA- and RCRA
Subtitle C—permitted commercial facility. If the residual is nonhazardous
and has PCB concentrations below 50 mg/kg, it can be disposed of at a
RCRA Subtitle D—permitted landfill as special waste.

Cosf

The costs associated with the discharge of pretreated water to the local
POTW include a per gallon user charge of $2.00/1,000 gallons and initial
permitting fees. However, these costs are offset by the lower operating
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2.6.3

costs associated with less stringent treatment requirements in comparison
to the NPDES limits for discharge to the Des Plaines River.

The costs associated with discharge to the Des Plaines River include
permitting, monitoring and reporting, and treatment costs.

The costs of the off-site disposal options for the ground water treatment
residuals increase in the following order: RCRA Subtitle D—permitted
landfill, RCRA Subtitle C—permitted landfill, TSCA- and RCRA Subtitle
C—permitted landfill, RCRA Subtitle C—permitted incinerator, and
TSCA- and RCRA Subtitle C—permitted incinerator. If the spent carbon
does not contain PCBs, it is less costly to thermally regenerate than to
dispose of the spent carbon. In general, the cost of virgin activated carbon
includes the cost of regeneration.

Conclusions

The discharge of the pretreated ground water to the local POTW will be
evaluated in detail because the required treatment of the ground water
would be less stringent, the permitting process simpler, and the disposal
requirements more easily met.

All off-site disposal options for the ground water treatment residuals will
be retained for further evaluation.

Light Nonaqneous Phase Liquid

The process options for addressing the LNAPL include:

• Recovery

• Passive,
• Active without surfactants, and
• Active with surfactants.

• Treatment of excavated LNAPL-contaminated materials

• Off-site incineration,
• On-site thermal desorption, and
• Off-site thermal desorption.

• Disposal of free-phase LNAPL and excavated LNAPL-contaminated
materials

• Incineration,

• On-site backfilling,
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• Off-site landfilling at a TSCA- and RCRA Subtitle C—permitted
facility, and

• Off-site landfilling at a RCRA Subtitle C—permitted facility.

ERM-North Central conducted modeling of the passive, active, and
surfactant-enhanced LNAPL recovery process options to obtain the
information necessary to evaluate the effectiveness, implementability, and
cost of each remaining process option. The following subsections present
the results of the modeling effort, followed by an evaluation of each of the
process options listed above.

2.6.3.1 Ground Water/Light Nonaqueous Phase Liquid Modeling

This subsection summarizes the results of the modeling effort performed
for the Lenz Oil site. The model characteristics, assumptions, input
parameters, and results are described in detail in Appendix F. Two
separate models were selected for the simulation of the site's remediation:
one for the LNAPL and one for the ground water.

LNAPL Modeling

The model selected for simulating the LNAPL recovery process options
was the professional version of Environmental Systems and Technologies,
Inc.'s (ES&T's) ARMOS Version 5.11. Application of the ARMOS model to
the site specifically focused on the LNAPL Area 1 located on the
southeastern side of the site in the vicinity of Jeans Road (Figure 1-15).

The LNAPL modeling consisted of five different scenarios shown on Table
2-24: (1) a passive recovery system consisting of four southwest to
northeast trending LNAPL "extraction trenches" that intersect the LNAPL
Area 1, (2) an active recovery system of three LNAPL "extraction trenches"
that intersect the LNAPL Area 1, (3) an active recovery system of four
LNAPL "extraction trenches" that are combined with surfactant
infiltration to decrease the LNAPL's affinity for the soil, (4) excavation of
the LNAPL in the unconsolidated soils combined with two active
"extraction trenches", and (5) excavation of the LNAPL in the
unconsolidated soils combined with two active "extraction trenches" and
surfactant infiltration. In preparation for simulating the active LNAPL
recovery system, the spill extent and LNAPL fluid physical properties for
the initial conditions at the site were defined as described in Appendix F.

The LNAPL can be divided into two groups: free oil and residual oil
(Testa and Winegardener, 1991). Free oil is defined as the portion of the
LNAPL that remains flowable and therefore recoverable by an extraction
system. Residual oil is defined as the portion of the LNAPL that is not
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free to move and cannot be recovered by an extraction system. In the
unsaturated zone, residual oil occurs as pendular rings of LNAPL at
particle contacts or as thin film coatings on soil particles. Under saturated
conditions, residual oil occurs as hydraulically discontinuous masses that
are trapped within the water phase. Any LNAPL that is retained within
the unsaturated zone typically cannot be recovered by conventional
means. The ARMOS results summarized in this section were obtained
using residual oil saturation levels ranging between 7% and 85%.

The LNAPL modeling effort using ARMOS indicated that the total
amount of LNAPL present at the Site is 3,578 gallons (478 cubic feet) of
which a portion will remain in the soil as residual, unrecoverable oil. The
total amount of LNAPL present in the bedrock after the LNAPL has been
removed from the unconsolidated portion of the soils is 2,387 gallons (319
cubic feet). These volumes were determined using ARMOS by:

• Calculating the true thickness of the LNAPL at each measured location
based on: (1) the average apparent thickness of all measurements at
each well; (2) the specific gravity and viscosity of the LNAPL; and (3)
default parameters for water saturation, mean pore size, and the ratio
of the water surface tension to oil tension; and

• Kriging the determined actual thicknesses.

The volume reported in Technical Memorandum No. 4 (see Section
1.5.3.1) used the results of baildown tests and the maximum and
minimum thicknesses obtained from these results. This approach tended
to overestimate the volume of LNAPL, because it disregards the areal
distribution of the LNAPL. Also, three piezometers were not taken into
account in the calculation included in Technical Memorandum No. 4 (i.e.,
P13, PI 5, and P16) because baildown tests were not performed in those
piezometers. However, their maximum apparent thicknesses of LNAPL
were at or less than 0.05 feet.

In general, the time to recover the free LNAPL for any given soil residual
capacity takes less time when additional enhancement techniques are
included (e.g., surfactants or active pumping). The use of active pumping
over a passive series of trenches generally improves the time required to
reach 90% of the maximum estimated recoverable volume of LNAPL.
Likewise, the addition of surfactant shortens the time to recover the free
LNAPL with respect to the time required for either the passive or active
trenches alone. Figures F-61 through F-63 in Appendix F document the
increase in LNAPL recovery with enhancements. However, even with
enhancements on the recovery time for runs 7 through 9, 23% to 77% of
the original volume of LNAPL would remain in the soils after operation of
these recovery systems (see Table 2-25).
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The uncertainty of the model is primarily a result of how the
heterogeneity in the site's soils will affect the amount of residual
hydrocarbon present in the soils. In all of the scenarios discussed above,
there always is a portion of the LNAPL which remains unrecoverable in
the system. ARMOS calculates the instantaneous residual oil remaining in
the system during each time interval during the model run. Because the
system is constantly in flux, with conditions changing between each time
interval, the total residual oil volume may also change. For instance, if
pumping lowers the water table, the LNAPL that was trapped in the
saturated zone as residual oil may become untrapped and flowable
thereby lowering the total residual oil volume. Lowering of the water
table will also result in LNAPL smearing across previously clean soil
particles. This smearing will cause a portion of LNAPL to be retained as
residual oil trapped on the soil particles.

Therefore, even using an optimistic scenario (active pumping from the
trenches and the addition of surfactant) approximately 23% to 77% of the
initial amount of hydrocarbon will remain in the system after a 20 year
period (runs 7 through 9 in Table 2-25). In comparison, passive recovery
results in residual volumes of 17% to 89% (runs 1 through 3 in Table 2-25).
Typical total recovery reported in the literature suggests that the
recoverable volumes have ranged from 20% to 60% for low viscosity
hydrocarbons (Testa and Winegardener, 1991). These results should be
used only as relative numbers, i.e., for comparison between each recovery
scenario, because the actual residual oil saturations for the unconsolidated
soils and gravels and fractured bedrock at the Lenz Oil site are unknown,
and cannot be determined until an LNAPL recovery system has been in
operation for several years, according to the authors of ARMOS.

If a portion of the LNAPL is removed through excavation, the total
removal obtained is greater than if only recovery techniques are used (see
runs 4 through 6 versus runs 10 through 12 in Table 2-25a). However, an
overall removal improvement is not obtained if surfactants are added (see
runs 10 through 12 versus runs 13 through 15), other than the previously
indicated improvement on the initial recovery time.

Ground Water Modeling

Ground water modeling was conducted by using Geraghty & Miller's
(G&M's) version of the United States Geological Survey's "MODFLOW"
(McDonald and Harbaugh, 1988) model. Specifically, G&M's
ModelCAD386 Version 2.14 (G&M, 1993) was used to preprocess the data
files, and G&M's MODFLOW386 Version 4.01 (G&M, 1994) was used to run
the simulations. A particle tracking routine was used to determine the
pathways of ground water flow across the site. The USGS's MODPATH
program (USGS, 1989) was used to generate these pathlines.
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To determine how much water has to be recovered for aquifer
remediation, several simulations were conducted with MODFLOW386 by
using a combination of ground water extraction wells and trenches with
and without surfactant infiltration to enhance LNAPL recovery. The
remedial options modeled are:

• Three extraction trenches (N, M, and S) actively recovering LNAPL
and ground water (Alternative 1 A) and the addition of five ground
water extraction wells near the Des Plaines River (Alternative IB);

• Active recovery of LNAPL and ground water with two extraction
trenches (M, S) and five extraction wells (Alternative 2);

• Active recovery of LNAPL and ground water with four extraction
trenches (N, M, S, and P) with surfactant infiltration at a rate of 10
gpm, and five ground water extraction wells (Alternative 3); and

• Active recovery of LNAPL and ground water with three extraction
trenches (M, S and P), surfactant infiltration at a rate of 5 gpm, and five
ground water extraction wells (Alternative 4).

The above simulations were performed using (1) initial head conditions
that simulate the September 27,1991 water levels measured at the site, (2)
adjustment of extraction trench ground water intake elevations, and (3)
initial head conditions that simulate the May 9,1991 water levels
measured at the site. The combination of these three simulations for each
alternative helps determine the amount of water that needs to be
recovered for aquifer remediation.

The selected optimal combinations of pumping rates for the extraction
trenches and wells for each remedial option are shown in Table 2-26. The
results of the different runs performed are detailed in Appendix F. As
shown in Table 2-26, the estimated average combined flow rates from the
trenches and wells with and without surfactants are 28.2 gpm and 37 gpm,
respectively.

Modeling Summary

In summary, the extraction trench system is capable of capturing the
LNAPL and shallow ground water within the LNAPL area but ground
water extraction wells are required between the site and the Des Plaines
River in order to ensure capture of ground water with dissolved phase
constituents in deeper portions of the aquifer and in the ground water
between the LNAPL area and the river. Even though the enhancements to
passive recovery are estimated to accelerate the recovery of the LNAPL,
there is still a residual that is unrecoverable.
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The addition of ground water recovery wells to increase the gradient or
drawdown in the area of the LNAPL may not effectively speed up the
remediation and possibly could slow down the remediation. As the water
table drops due to the pumping, the LNAPL moves downward with the
water table. According to Charbeneau et al., 1992,"... a significant
lowering of the water table will smear the hydrocarbon over a larger
volume of the aquifer, leaving behind a larger residual of [LNAPL] that
cannot be removed by conventional means." Because of the capillary
entrapment of the LNAPL in the aquifer, a quantity of the smeared
LNAPL will be retained by the soil particles as residual oil. By definition,
the smeared residual oil does not flow and, therefore, an additional
volume of residual oil would be unrecoverable by the proposed
remediation trenches.

The LNAPL modeling results described here were obtained by using the
minimum ground water extraction rates determined by using
MODFLOW. These minimum extraction rates correspond to the
maximum LNAPL removal rates at the site, because they were obtained
by modeling the lowest water table elevations measured at the site.

2.6.3.2 Recovery

Effectiveness

The LNAPL modeling described in Section 2.6.3.1 indicates that passive,
active, and active with surfactant recovery systems all achieve essentially
the same degree of removal, all recovering only a fraction of the total
LNAPL in the aquifer. The exact amount of removal cannot be predicted
by modeling. The three recovery options essentially affect only the
effective rate of removal, i.e., surfactant-enhanced recovery is raster than
active recovery, which is faster than passive recovery. Other innovative
enhancements to active-recovery may also be evaluated at the design
stage.

Passive and non-enhanced active LNAPL recovery are established,
effective technologies. The use of active LNAPL recovery enhanced with
surfactant flushing is innovative technology that may be effective in
increasing the mobility of the LNAPL trapped in the unconsolidated soils,
unconsolidated gravels, and fractured bedrock at the Lenz Oil site.

Determination of the feasibility of using surfactants at a given site requires
consideration of site hydrogeology, contaminant distribution, site
geochemistry and clean-up objectives (Fountain, 1996). Minimum
hydraulic conductivity depends on a variety of factors including size of
the LNAPL zone and depth, but typically 5 x 10"4 cm/sec is required. It is
not the bulk hydraulic conductivity that determines the time required for
remediation, but the lowest hydraulic conductivity of any highly
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contaminated layer (Fountain, 1996). Since heterogeneities can be
responsible for incomplete LNAPL removal, a detailed knowledge of the
flow field is essential for realistic assessment of clean-up potential. A
realistic assessment of the feasibility of a surfactant-enhanced aquifer
remediation requires a highly detailed site characterization. Surfactant
technologies have yet to be demonstrated at full scale, thus they are still in
the developmental stage (Fountain, 1996).

Laboratory studies have shown good recoveries of automatic transmission
fluid (ATF), PCBs, oil, and crude oil from sand columns using surfactants.
Ang and Abdul (1991) observed 55%, 60%, and 72.8% removal of ATF
from sand columns with the application of surfactant concentrations of
0.5%, 1%, and 2%, respectively. For comparison, water washing removed
25.5% of the ATF. Nash and Traver (1986) observed removals of 88% of
topped Murban crude oil and 90% of PCBs from a column containing 10%
silt or clay, 8% gravel and 80% coarse-to-fine sand after washing with 10
pore volumes of surfactant solution. Abdul and Ang (1994) report the
results from a continuous column washing experiment that indicated 86%
of the PCBs and 90% of the oil present in the soil from a site undergoing a
pilot study were removed by the aqueous surfactant solution in 105
washings. The column experiment shows that following an initial rapid
rate of removal (about 2.5% per PV during the first 35 washings), further
removal of PCBs and oil by surfactant washing decreased by an order of
magnitude, and the removal curve approached the x-axis asymptotically.
Their results indicate that the complete removal of PCB by surfactant
washing would not be practical (Abdul and Ang, 1994).

While column tests in the laboratory are promising, applications of
surfactant solutions in field tests have generally been less successful than
laboratory column tests. The results from a pilot test on a 10-foot
diameter by 5-foot deep test plot having PCB and oil contamination in fill
materials resulting from releases of stored machinery indicate that 89.5%
and 89.3% of the PCBs and oils, respectively, remained in the test plot at
the end of the surfactant washing after approximately 5.5 washings
(Abdul et al, 1992). The fill material was heterogeneous and contained
grain sizes ranging from very fine sand and silt to coarse gravel.
Problems encountered in the pilot test included clogging of the well
screen due to precipitation of iron oxides, reduction in recovery rate,
reduced flow gradient toward the extraction well, and sporadic days of
freezing. Abdul and Ang (1994) conducted a second phase of the above-
mentioned pilot test. After 8 washings (Phases I and II), 75% of the PCBs
and 68% of the oil remained in the test plot.

Nash (1987) reports that within statistical limits, there is no significant
difference between the soil contaminated with PNAs and chlorinated
compounds that had been washed and soil that had not been washed at a
fire training pit at the U.S. Air Force's Volk Field in Wisconsin.
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The results of a field test undertaken to evaluate the surfactant-enhanced
removal process at a contaminated site (i.e., the Du Pont Plant in Corpus
Christi, Texas) was reported by Fountain et al. (1996). At this site,
surfactant washing of a DNAPL composed of carbon tetrachloride was
studied. The geology was composed of a fine grained, well-sorted, 4-
meter-thick sand unit with between 3% and 15% smectite clay and less
than 0.2% organic matter, underlain by a thick clay that forms a confining
layer for the DNAPL. Initially, a sorbitan monooleate surfactant was
used, but problems with biodegradation in the injection system and
biofouling of the injection wells led to a change to an alcohol ethoxylate.
A bulk hydraulic conductivity of 0.005 cm/sec was determined from
pump test data. As the clay content increased, the sorption of surfactant
increased and a reduction in the hydraulic conductivity was observed
(0.0005 to 0.0007 cm/sec in the upper zone of the aquifer and 0.003 cm/sec
in the lower). A conclusion of the field study was that the rate of cleanup
was related to geologic heterogeneities. Specifically, the higher clay
content zone had a higher initial DNAPL content, lower hydraulic
conductivity, and required a longer time for treatment.

As indicated by several investigators, the effectiveness of surfactant
flushing to increase the mobility of the LNAPL in the unconsolidated soils
and fractured bedrock at the Lenz Oil site would need to be determined
through laboratory and field tests.

Implementability

Conventional and enhanced recovery by using extraction wells or
trenches is implementable, but requires the installation of a recovery
system within the bedrock, which may be difficult to implement. In
addition, enhanced recovery by using a surfactant requires the installation
of a system to deliver the surfactant to the contaminated areas. The
LNAPL in the fractured bedrock across Jeans Road is overlain by
uncontaminated silty clays. As discussed in Section 2.4.3.7, the low
hydraulic conductivity of the silty clay makes the movement of the
surfactant solution through the soil more difficult. Therefore, the
surfactant piping system would have to be installed close to the zone of
LNAPL contamination to maximize the delivery of the surfactant to the
contaminated areas. Additionally, an effective surfactant would have to
be identified for the site for the surfactant-enhanced option, which may
not be possible.

Cost

Considering the presence of LNAPL in the bedrock, the installation of a
recovery system to place collection materials within the bedrock will
involve significant costs. Assuming that the recovery system for each of
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the three options (i.e., passive, active, and enhanced) can be installed into
the bedrock, the passive recovery option involves the lowest costs because
the other two options will require everything included in passive recovery
and more. Active recovery requires the extraction, treatment, and
disposal of ground water. Surfactant flushing will require a delivery
system in addition to the system to extract, treat, and dispose of the
ground water. Also, this option would involve increased operating costs
to supply the surfactant and then remove it from the ground water.

Conclusions

The recovery of LNAPL by passive, active, and enhanced methods will be
retained for further evaluation to provide a range of recovery alternatives.

2.6.3.3 Ex Situ Treatment of Excavated LNAPL-Contaminated Materials

The process options for treating excavated LNAPL-contaminated
materials that were retained for further evaluation included:

• On-site ex situ S/S,
• Off-site incineration of excavated soil,
• On-site thermal desorption of excavated soil, and
• Off-site thermal desorption.

These process options are evaluated for effectiveness, implementability,
and cost in the following subsections.

Effectiveness

The discussion presented in Section 2.6.1.2 with regard to the effectiveness
of ex situ S/S, incineration, and thermal desorption are also applicable to
the LNAPL-contaminated soil with one exception for ex situ S/S. The
effectiveness of ex situ S/S of the LNAPL-contaminated soil depends on
the binder chosen. Therefore, a treatability test would need to be
performed to determine an appropriate binder. If a binder can be found
such that the solidified LNAPL-contaminated soil meets the performance
standards, then ex situ S/S would be effective in fixating the organics in
the LNAPL-contaminated soil. As described in Section 2.6.1.2, the volatile
organics in the LNAPL-contaminated soil are expected to volatilize during
the ex situ S/S process. The emissions resulting during ex situ S/S of the
LNAPL-contaminated soils in Areas la, 2, and Ib have been estimated to
produce a carcinogenic risk of 5 x 10"6. The excavation risk calculations
are included in Appendix D. Both on-site and off-site thermal desorption
are equally effective.
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2.6.3.4

Implementabilih/

Ex situ S/S is readily implementable. No permits are required that could
delay treatment. Mobilization to the site would require coordination with
the contractor performing the service.

Off-site incineration and off-site thermal desorption can be readily
implemented because there is sufficient capacity to treat the excavated
LNAPL-contaminated material from the Lenz Oil site. On-site thermal
desorption is implementable as described in Section 2.6.1.2, but may
require an air permit. On-site ex situ treatment would have to meet the
substantive requirements for miscellaneous units (40 CFR 264 and 35 IAC
724, Subpart X).

Cost

The unit cost for ex situ S/S is $50 per cubic yard. However, the costs
could be greater if a specialized binder is required to remediate the
LNAPL-contaminated soil. On-site treatment by thermal desorption
would be less expensive than off-site thermal desorption and off-site
incineration due to the additional transportation charges. As indicated in
Table C-l-4 of Attachment 1 in Appendix C, the unit costs for thermal
desorption (i.e., $270 per cubic yard plus $1,500,000 for mobilization of the
equipment) are lower than the unit costs of off-site incineration (i.e., $945
per cubic yard) based on the expected volume of LNAPL-contaminated
material to be treated.

Conclusions

Ex situ S/S and on-site thermal desorption will be retained for detailed
evaluation. The results of the treatability study will be used to determine
whether ex situ S/S or thermal desorption will be utilized to remediate
LNAPL-contaminated soil. If either Area la or Ib are excavated, ex situ
S/S or thermal desorption would be used for the detailed alternative
evaluation. If the only excavated LNAPL-contaminated materials are
those removed during excavation of the trenches, direct off-site disposal
would be used instead of treatment.

Disposal of Free-Phase LNAPL and Treated and Untreated LNAPL-
Contaminated Materials

The options for disposal of free-phase LNAPL and treated and untreated
LNAPL-contaminated materials include:

Incineration,

On-site backfilling,
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• Off-site landfilling at a TSCA- and RCRA Subtitle C—permitted
facility, and

• Off-site landfilling at a RCRA Subtitle C—permitted facility.

These disposal options are evaluated for effectiveness, implementability,
and cost in the following subsections.

Effectiveness

Incineration and off-site landfilling at a RCRA Subtitle C—permitted
facility are effective disposal options for the free-phase LNAPL. The
landfilling option provides greater short-term protection because
incineration generates air emissions. However, incineration potentially
provides greater long-term protection of the environment because it is a
destruction technology.

LNAPL-contaminated materials treated on-site can be used as backfill if
the parameters of concern are removed to an acceptable level and the
treated materials are not a characteristic hazardous waste. If the LNAPL-
contaminated materials are not treated on-site, these materials would be
disposed in an off-site TSCA- and RCRA Subtitle C—permitted facility if
the PCB concentration is higher than 50 mg/kg, or at a RCRA Subtitle C—
permitted facility if the PCB concentrations are lower than 50 mg/kg.

Implementabilitii

All on-site and off-site disposal alternatives are readily implementable.

Cost

Incineration is a more expensive disposal option for the free-phase
LNAPL than landfilling in a RCRA Subtitle C—permitted facility. The
disposal method depends on the level of PCBs in the free-phase LNAPL.

On-site backfilling of treated LNAPL-contaminated materials is less
expensive than off-site disposal at either a RCRA Subtitle C or a TSCA-
and RCRA Subtitle C—permitted facility because off-site disposal would
require an additional transportation and disposal fee expense.

Conclusion

Each of the disposal options are effective and easily implementable. Based
on the regulatory analysis presented in Section 2.1.1.1 and the calculations
shown in Section 2.3.3.2, the detailed evaluation described in Section 3.0
assumes that:
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• Incineration would be used for free-phase LNAPL with PCB
concentrations greater than 50 mg/kg, otherwise off-site landfilling in
a RCRA Subtitle C—permitted facility would be used.

• On-site backfilling would be used for LNAPL-contaminated materials
after thermal desorption treatment because the materials would have a
PCB concentration lower than 2 mg/kg and would be nonhazardous;
and

• The untreated LNAPL-contaminated materials would be disposed of at
a RCRA Subtitle C—permitted landfill because the PCB levels would
be less than 50 mg/kg.

2.6.4 Summary of the Evaluation of the Process Options

Table 2-27 summarizes the process options remaining after the evaluation
described in this section. These process options will be used to assemble
alternatives in Section 3.0.
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TABIE 2-1

POTENTIAL CHEMICAL-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
( Iof2)

Constituents Detected in
Ground Water during RI

norganic:
Aluminum
Antimony
Arsenic
Barium
Seryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Mercury
Nickel
'otassium
Silver
Sodium
Vanadium
Zinc
Cyanide

Organic
Acetone
Senzene
Chloroethane
Chloroform
1 ,1-Dichloroethane
1,2-Dichloroethane
1 ,1 -Dichloroethene
cis-l,2-dichloroethene
trans-1 ,2-dichloroethene
Ethyl benzene
retrachloroethene
Toluene
1,1,1-Trichloroethane
Trichloroethene
Vinyl chloride
Xylenes (total)
Acenaphthene
di-n-Butyl phthalate
Dibenzofuran
Fluorene
2-Methylnaphthalene
Naphthalene
Phenanthrene
PCBs (total)

Potential ARARs

Illinois
Ground
Water

Standards
for Class I
Aquifers*

<ug/L)

50
2,000

4
5

100
1,000

650
5,000

7.5

150
2

100

50

5,000
200

r

5
7

70
100
700

5
1,000

200
C

2
10,000

Safe Drinking Water Act

Primary MCL'

<ug/L)

6
50

2,000
4
5

10011

TT"

IT"

2

200

5

100

5
7

70
100
700

5
1,000

200
5
2

10,000

0.5

Secondary MCLC

(ug/L)

200

1,000
300

50

100

5,000

MCLG'

(ug/L)

6

2,000
4
5

ICW"

1^00

0

2

200

0

0

0
7

70
100
700

0
1,000

200
0
0

10,000

0

Clean Water Act
Freshwater
Organisms0

Acute

(ug/L)

9,000"'
360

130"'
50"

16fl>

87"'

699'"

2.4
6,6so<a

74™

1300™
22

5300"'

28,900"'

118,000"'
11,600"'
11,600'"
11,600'"
32,000"'
5,280'"

17,500"'

45,000"'

1,700"'
940"'

2,300"'

2

Chronic

(ug/L)

1,600'"
190

5.3'"
4.3"

II1"

50'"
1,000

27"

0.012
344«

74M

1300"
5.2

1,240"'

20,000"'

840"'

21,900"'

520"'
3'"

620"'

0.014

Clean Water Act
Human Health0

Water and
Fish

(ug/L)

146
0.0022

1,000
0.0068

10

50*3'

300
50

50
0.144

13.4

50

200

0.66

0.19

0.94
0.033"'

1,400
0.8

14300
18,400

2.7
2

34,000

7.9 E-05'"

Fish

(ug/L)

45,000
0.0175

0.117

100
0.146

100

40

15.7

243
1.85"'

3,260
8.85

424,000
1,030,000

80.7
525

154,000

7.9 E-05"

Illinois General Use Water Quality
Standards'

Acute
Standard

<ug/L>

360

50"'

6,910""

87

100

0.5

1,530
5,200

1,870

24,900
3,030

216
1,220
8,080
4,910

11,700

1,500
124

670
46

Chronic
Standard

(ug/L)

190

4.3'"

824(2)

50

122
416

150

4,540
242

17.2
152
646
393
940

117
9.9

68
3.7

No Excedance
Standard

(ug/L)

5,000

1,000

5.0

1,000

Knoll wood
Wastewater

Treatment Plant
Pretreatment
Standards'

(ug/L)

260

1,710 (Total)

2,070

430

0.5
2,380

240

1,480
25

2,130s

RCRA
HWTS0

Wastewater

(ug/L)

280
140

57
56
80
54
54

320

Nonwastewatcr

(mg/kg)

160
10

10
6

10
6
6

30

UTS"
Wastewater

(ug/L)

1,900
1,400
1,200

820
690

2,770

690

150
3,980

430

4,300
2,610
1,200

280
140
270
46
59

210
25

54
57
56
80
54
54

270
320

59
57

59

59
59

100

Nonwastewater
(mg/kg unless noted as

"mg/L TCLF')

2.1 mg/L TCLP
5.0 mg/L TCLP
7.6 mg/L TCLP

0.014 mg/LTCLP
0.19 mg/L TCLP

0.86 mg/L TCLP

0.37 mg/L TCLP

0.025 mg/L TCLP
5.0 mg/L TCLP

030 mg/L TCLP

0.23 mg/L TCLP
5.3 mg/L TCLP

590

160
10
6
6
6
6
6

30
10
6

10
6
6
6

30
3.4
28

3.4

5.6
5.6
10

TCLP1

(ug/L)

5,000
100,000

1,000

5,000

5,000

200

5,000

500

6,000

500
700

700

500
200

TSCA

Disposal'

(mg/kg)

50"

II
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TABLE 2-1

POTENTIAL CHEMICAL-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(2 of 2)

Sources:

\ A State of Illinois - Ground Water Quality Standards, 35IAC 620.410.
B USEPA Office of Water, 1996, Drinking Water Regulations and Health Advisories, EPA/822-R-96-001, February, 1996.

I C USEPA National Primary and Secondary Drinking Water Regulations, 40 CFR 141.50 and 40 CFR 143.3, respectively.
. D State of Illinois - General Use Water Quality Standards, 35 LAC 302.208. Organic acute and chronic standards obtained from on February 3,1997 (as published
' in the Illinois Register from the period August 1,1996 through October 31,1996).

E USEPA Office of Water Regulations and Standards, 1986, Quality Criteria for Water 1986, EP A/440/5-86-001, May (May 1,1987 update).

I F DuPage County Department of Environmental Concerns, Division of Public Works, Wastewater Local Limits, January 1992.
G USEPA Land Disposal Restrictions Hazardous Waste Treatement Standards, 40 CFR 268.40. Only the standards for wastes F001 througn F005 are included.
H USEPA Land Disposal Restrictions Universal Treatment Standards, 40 CFR 268.48.
I USEPA Toxicity Characteristic Standards for Hazardous Wastes, 40 CFR 261.24.

I J TSCA PCB Storage and Disposal Regulations, 40 CFR 761.60-761.75.

Key:
ARARs = Applicable or Relevant and Appropriate Requirements.

I RI = Remedial Investigation.
MCL = Maximum Contaminant Level.

MCLG = Maximum Contaminant Level Goal.
HWTS = Hazardous Waste Treatment Standard.

UTS = Universal Treatment Standard.
TCLP = Toxicity Characteristic Leaching Procedure.

IT = Treatment technique.
PCBs = Polychlorinated biphenyls.

j USEPA = US. Environmental Protection Agency.
1 CFR = Code of Federal Regulations.

RCRA = Resource Conservation and Recovery Act
IAC = Illinois Administrative Code.

I TSCA = Toxic Substances Control Act
Blank Space = No value noted.

Notes:

(1) There are insufficient data to develop criteria; the value presented is the Lowest Observed Effect Level.
(2) Acute and Chronic Standards were determined by using a hardness value of 540 mg/L as CaCO3. The hardness is calculated as (2.497)Ca + (4.117)Mg, where the calcium and magnesium

concentrations are given in mg/L The calcium and magnesium concentrations detected in well G101L were used in the calculation because they result in the lowest hardness value.

1 (3) The water quality criterion shown is for chromium (VT).
(4) The action levels for copper and lead are 1.3 mg/L and 0.015 mg/L, respectively (USEPA Office of Water, 1996, Drinking Water Regulations and Health Advisories, EPA /822-R-96-001, February, 1996).
(5) The sum total of each toxic organic compound concentration greater than 100 ug/L must be less than 2,130 ug/L.
(6) The criterion presented is for the Iff4 cancer risk level.

I (7) Contaminated soil having total PCB concentrations in excess of 50 mg/kg must be disposed in: (1) an incinerator meeting the requirements of 40 CFR 761.70, (2) a chemical waste landfill meeting the
I requirements of 40 CFR 761.75, or (3) an alternative method meeting the requirements of 40 CFR 761.60(e). Oil that contains more than 50 mg/kg of PCBs must be disposed in: (1) an incinerator meeting

the requirements of 40 CFR 761.70, (2) a chemical waste landfill meeting the requirements of 40 CFR 761.75 if the oil is not ignitable and has been solidified, or (3) an alternative method meeting the
requirements of 40 CFR 761.60(e).
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TABLE 2-2

GROUND WATER CLASSIFICATION CRITERIA
LENZ OIL SITE

LEMONT, ILLINOIS

Ground Water Class Criteria
Site Meets

Criteria
Site Does Not
Meet Criteria

Class II:
The ground water does not meet the Class I Criteria defined in 35IAC

620.210.">
The board has determined the aquifer to be a Class II aquifer.
The ground water is located less than 10 feet below the ground surface.Q)

Class I:
The ground water is located within the minimum setback of a well which

serves as a potable water supply and to the bottom of such well.
The ground water is found beneath the facility in formations that consist

of unconsolidated sand, gravel, or sand and gravel that is five feet or
more in thickness and contains 12 percent or less in fines.

The continuous zone containing the ground water begins within 10 feet
of the ground surface and extends greater than ten feet below the
ground surface.

The geologic material is a well documented potable resource ground
water aquifer.

The geologic material is a sandstone 10 or more feet thick or fractured
carbonate 15 or more feet thick.

The geologic material is capable of sustained ground water yield of
150 gallons per day or more from a thickness of 15 feet or less.

The hydraulic conductivity of the geologic material is greater than
l.OE-4 cm/sec, obtained by using either a permeameter, slug test,
or pump test._________________________________________________

X
X
X

X

X

X

X

Notes:
The ground water cannot be considered Class II if it meets any of the Qass I
ground water criteria.
A surficial ground water bearing zone was encountered at various depths
across the site. Depths ranged from 2 feet below ground surface near the
Des Plaines River to 20 feet below ground surface in the northwestern
portion of the site.

Key:
IAC
cm/sec =

Illinois Administrative Code.
Centimeters per second.
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TABLE 2-3

ESTIMATED TOXICITY CHARACTERISTIC EXTRACT CONCENTRATIONS OF
MAXIMUM DETECTED TOTAL ORGANIC SOIL CONCENTRATIONS (1)

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter
Chloromethane
Bromoethane
Vinyl chloride
Chloroe thane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1 -Dichloroe thane
1,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis- 1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1/2-Trichloroe thane
Benzene
trans-l,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
A c^ucr^c
Chlorobenzene
Ethyl Benzene
Styrene
Xylenes (total)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methyphenol
2,2'-Oxybis(l-Chloropropane)
4-Methylphenol
N-Nitrosodi-n-propylamine
Hexachloroe thane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxyl)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenze
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexacholorocyclopentadiene
2,4/6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloroaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-DLnitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenyl ether
Fluorene

TCLP
Standard (2)

(ug/L)

200

700

6,000
500

200,000

500

500

500

700

100,000

7,500

200,000

200,000

3,000
2,000

500

2,000
400,000

130

Shallow
Maximum
Detected

Concentration
(ug/kg)

ND
ND
ND
ND

16
450 DJ
ND
ND

32 J
8J

ND
ND
ND
100 J
ND
ND
ND
ND
220 J
ND
ND
ND

7 J
ND
ND
ND
280 DJ
ND

o-«
UA

ND
820 J
ND

4,100
2,700

ND
ND
ND
ND
890 J
ND
ND

3,100
ND
ND
ND

3,500
ND
570 J
ND
ND
ND

2,100
ND
ND
ND

2,100
ND
ND
ND
ND
ND
ND
ND
ND
ND

1,100 J
ND
ND
830 J
ND
ND
ND

1,400 J

Estimated
TCLP
(ug/L)

ND
ND
ND
ND
0.80
22.5
ND
ND
1.6

0.40
ND
ND
ND

5
ND
ND
ND
ND

11
ND
ND
ND
0.35
ND
ND
ND

14
ND
4.05
ND

41
ND
205
135
ND
ND
ND
ND

44.5
ND
ND
155
ND
ND
ND
175
ND
28.5
ND
ND
ND
105
ND
ND
ND
105
ND
ND
ND
ND
ND
ND
ND
ND
ND

55
ND
ND
41.5
ND
ND
ND

70

Deep
Maximum
Detected

Concentration
(ug/kg)

ND
ND
ND
ND
220

1,600 EJ
110}
ND
150
170

6 J
ND
360 J
160
ND
ND
ND
ND
780
ND
ND

93 J
14 J

ND
ND
ND

2,800 D
U

10,000
6 J

11,000
ND

42,000
1,100

ND
ND
ND
ND

1,900 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

10,000
ND
ND
ND

45,000 J
ND
ND
ND
ND
ND
ND
180 J
97 J

ND
1,200 J

ND
ND

1,100 J
ND
ND
ND

2,500 J

Estimated
TCLP
(ug/L)

ND
ND
ND
ND

11
80
5.5

ND
7.5

8.50
0.30
ND

18
8

ND
ND
ND
ND

39
ND
ND
4.65
0.70
ND
ND
ND
140

0.050
500
0.30
550
ND

2100
55

ND
ND
ND
ND

95
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
500
ND
ND
ND

2250
ND
ND
ND
ND
ND
ND

9
4.85
ND

60
ND
ND

55
ND
ND
ND
125



TABLE 2-3

ESTIMATED TOXICITY CHARACTERISTIC EXTRACT CONCENTRATIONS OF
MAXIMUM DETECTED TOTAL ORGANIC SOIL CONCENTRATIONS (1)

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter
4-Nitroaniline
4,6,Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane (3)
gamma-Chlordane (3)
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

TCLP
Standard (2)

(ug/L)

130
100,000

400

8

20

10,000

30
30
500

Shallow
Maximum
Detected

Concentration
(ug/kg)

ND
ND
ND
ND
ND
ND

7,300
1,700 J

ND
420 J

7,400
6,800
3,200 J

ND
5,000
5,700
7,400

ND
5,500
3,900
4,500
3,200

ND
2,600

ND
87

ND
0.75 J
ND
1.9 P

ND
5.2 P
5.7 J
53

ND
ND
260 J
ND
380 J
130 J
ND
ND
3.7 P
3.6 P

ND
ND
ND
ND

12,000
680

9,300
900 J

Estimated
TCLP
(ug/L)

ND
ND
ND
ND
ND
ND
365
85

ND
21

370
340
160
ND
250
285
370
ND
275
195
225
160
ND
130
ND
4.35
ND

0.0375
ND

0.095
ND
0.26

0.285
2.65
ND
ND

13
ND

19
6.5

ND
ND

0.185
0.18
ND
ND
ND
ND
600
34

465
45

Deep
Maximum
Detected

Concentration
(ug/kg)

ND
ND

1,900 J
ND
ND
ND

9,200
2,200 J

430 J
2,400

13,000
12,000

ND
ND

4,900
4,300
3,200

ND
6,200 J
3,900 J
4,400 J

81 J
ND
170 J
ND
ND
ND
ND
ND
9.3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.4

ND
ND
ND
ND

9,800
640

6,900
3,700 P

Estimated
TCLP
(ug/L)

ND
ND

95
ND
ND
ND
460
110

21.5
120
650
600
ND
ND
245
215
160
ND
310
195
220

4.05
ND
8.5

ND
ND
ND
ND
ND

0.465
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.12
ND
ND
ND
ND
490
32

345
185

Key:
ND = Not detected

TCLP = Toxicity Characteristic Leaching Procedure

(1) TCLP is estimated as one twentieth of the maximum total concentration detected.
(2) Empty spaces indicate that a TCLP standard has not been promulgated.
(3) The TCLP standard shown is for total chlordane.



TABLE 2-4

COMPARISON OF SURFACE WATER SAMPLES WITH
THE ILLINOIS GENERAL USE WATER QUALITY STANDARDS

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter

Inorganics (unfiltered) (ug/1)
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Organics (ug/L)
Pyrene

Phase I Phase II
SW01

R
R
R
R
R
R
R
R
R

ND
R
R
R
R
R
R
R
R

ND

SW02

R
R
R
R
R
R
R
R
R

ND
R
R
R
R
R
R
R
R

2

SW03

R
R
R
R
R
R
R
R
R

2.2
R
R
R
R
R
R
R
R

ND

SWIM

R
R
R
R
R
R
R
R
R

ND
R
R
R
R
R
R
R
R

ND

SW05

R
R
R
R
R
R
R
R
R

ND
R
R
R
R
R
R
R
R

ND

SW06

R
R
R
R
R
R
R
R
R

2.1
R
R
R
R
R
R
R
R

ND

SW01

2,890
92.2
ND
ND

144,000
4.1
4.6
18.1

5,380
ND

73,300
352
9.9

3,620
ND

171,000
4.4

93.4

NA

SW02

24,700
241
1.6
ND

212,000
41.0
19.4
79.0

38^00
ND

121,000
2,160
45.1

11,200
6-4

171,000
48.6
432

NA

SW03

8,610
125
ND
ND

139,000
14.8
7.6

30.9
12,900

ND
72,800

700
35.5
5,570
ND

174,000
16.5
170

NA

SW04

176
63.2
ND
ND

109,000
ND
ND
ND
356
ND

60,000
123
5.0

2,860
ND
ND
ND
21.2

NA

SW05

8,850
130
ND
ND

140,000
12.2
8.4

48.4
14,700

ND
70,600

407
14.8

5,680
ND

176,000
13.8
163

NA

SW06

36,100
991
2.9

20.0
800,000

73.6
41.1

•208
61,000

ND
134,000
9,290
94.9

16,100
ND

751,000
67.5

2,460

NA

Acute
Standard (1,2,3)

...

50

6,700
—
84
—
100
—

___
...
...
...
...
...

Chronic
Standard (2,3,4)

...

...

4.1
...
799
—
48
...
...
...
—
...
...
...
—
...

No Excedance

Allowed (5)

—
5,000

...

...

...

...

...
—
...
...

1,000
...
5.0
...

1,000

...

Key:
R = Rejected

NA = Not analyzed
ND = Not detected
IAC = Illinois Administrative Code

= Indicates that the shaded value is higher than the respective standard.

(1) Acute Standards calculated by using 35 IAC 302.208(a).
(2) Acute and Chronic Standards were determined by using a hardness value of 520 mg/L as CaCO3

The hardness is calculated as (2.497)Ca + (4.117)Mg, where the calcium and magnesium
concentrations are given in mg/L. The calcium and magnesium concentrations detected in sample
SW04 were used in the calculation because they result in the lowest hardness value.

(3) Organic acute and chronic standards obtained from the Illinois Environmental Protection Agency
on February 3,1997 (as published in the Illinois Register from the period August 1,1996 through
October 31,1996).

(4) Chronic Standards calculated by using 35IAC 302.208(b).
(5) No Exceedance Allowed standards obtained from 35 IAC 302.208(e).
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TABLE 2-4a

COMPARISON OF CONCENTRATIONS DETECTED IN MONITORING WELLS NEAR
THE DES PLAINES RIVER WITH THE ILLINOIS GENERAL USE WATER QUALITY STANDARDS

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter

Inorganics (unfiltered) (ug/L)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Inorganics (filtered) (ug/L)
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Organics (ug/L)
Tetrachloroethene
di-n-Butyl phthalate

Shallow
Monitoring Well Number

MW-3S

15,100
43.4
92.4
ND

252,000
32.2
19.6
33.8

48,000
35.7

142,000
686
0.24
58.1

6,670
ND

22,500
24.2
108

MW-6S

7,050
7.7

43.7
1.1

150,000
32.1
3.7
1<K

19,300
26.3

75,400
386
ND
24.6
7,110
ND

24,900
15.4
44.6

Deep

Monitoring Well Number
MW-3D

371
5.4
30.7
ND

186,000
6.6
ND
ND

2,970
ND

96,500
58

ND
5.3

4,360
':*.• 9-*

44,600
ND
22

MW-6D

1,280
4.6

46.6
ND

217,000
5.5
ND
4

8,140
ND

114,000
206.0
ND
4.7

5,960
8.0

87,900
3.5
ND

Acute
Standard (1,2,3)

—
360
—
50
—

6,910
—
87
—
100
—
—
0.5
—
—
—
—
—
—

Chronic
Standard (2,3,4)

—
190
—
4.3
—
824
—
50
—
—
—
—
—
—
—
—
—
—
—

No Excedance
Allowed (5)

—
—

5,000
—
—
—
—
—
—
—
—
—
—

1,000
—
5.0
—
—

1,000

3.3
14.9

94,000
ND

45,900
15.8
2,200
26,400

2.4
14.9

74,400
38.8

30,500
35.4
5,370
24,800

3.9
29.8

186,000
£ j 0,2440;

97,600
37.5
4,550
48,200

2.6
37.2

149,000
Z470
75,400
40.3
5,200

83,900

—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—

—
—
—

1,000
—
—
—
—

2
1

ND
ND

ND
1

ND
ND

1,220
—

152
—

—
—

Key:
ND = Not detected
IAC = Illinois Administrative Code

= Indicates that the shaded value is higher than the respective standard.

(1) Acute Standards calculated by using 35 LAC 302.208(a).
(2) Acute and Chronic Standards were determined by using a hardness value of 540 mg/L as CaCO3

The hardness is calculated as (2.497)Ca + (4.117)Mg, where the calcium and magnesium
concentrations are given in mg/L. The calcium and magnesium concentrations detected in well
G101L were used in the calculation because they result in the lowest hardness value.

(3) Organic acute and chronic standards obtained from the Illinois Environmental Protection Agency
on February 3,1997 (as published in the Illinois Register from the period August 1,1996 through
October 31, 1996).

(4) Chronic Standards calculated by using 35 IAC 302.208(b).
(5) No Exceedance Allowed standards obtained from 35 IAC 302.208(e).
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TABLE 2-5

POTENTIAL LOCATION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS

Location
Within 100-year floodplain

Within floodplain

Wetland

Area affecting stream or body of water

Within area affecting national wild,
scenic, or recreational river

Within area where action may cause
irreparable harm, loss, or destruction
of significant artifacts
Critical habitat upon which
endangered species or threatened
species depends

Requirement
Facility must be designed, constructed, operated and maintained to prevent
washout

Engineering analysis to indicate the various hydrodynamic and hydrostatic
forces expected to result at the site as a consequence of a 100-year flood.

Structural or other engineering studies showing the design of operational units
(e.g., tanks, incinerators) and floodplain protection devices (e.g., floodwalls,
dikes) at the facility and how these will prevent washout.
Action must avoid adverse effects, minimize potential harm, and, if necessary,
restore and preserve natural and beneficial values of the floodplain

Action must minimize the destruction, loss, or degradation of the wetland

Discharge of dredged or fill material into wetlands without a permit is
prohibited
Action must protect fish or wildlife

Action must meet general use standards
Taking or assisting in an action that will have a direct adverse effect on a
scenic river must be avoided

Action must recover and preserve artifacts of significant scientific,
prehistorical, historical, or archaeological importance

Action must conserve endangered species or threatened species, including
consultation with the Department of Interior

Citation
40 CFR 264.18(b)
35IAC724.118(b)

35 IAC 703.184(d)(l)

35 IAC 703.184(d)(2)

Executive Order 11988, Floodplain
Management (40 CFR 6, Appendix A);
92 IAC 708
Executive Order 11990, Protection of
Wetlands (40 CFR 6, Appendix A)

Clean Water Act, Section 404; 40 CFR
Parts 230, 231
Fish and Wildlife Coordination Act (16
USC 661 et seq.). 40 CFR 6.302

35 IAC 302, Subpart B
Wild and Scenic Rivers Act [16 USC
1274 et seq. Section 7(a)], 40 CFR
6.302(e)
16 USC Section 469,
36 CFR Part 65

50 CFR Part 200,
50 CFR Part 402,
33 CFR Parts 320 to 330

Key:
CFR
USC
IAC

= Code of Federal Regulations.
= U.S. Code.
= Illinois Administrative Code.
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TABLE 2-6

REMEDIAL ACTION OBJECTIVES
LENZ OIL SITE

LEMONT, ILLINOIS

Environmental
Media

Remedial Action Objectives

Soil Prevent ingestion, dermal contact with, and inhalation of soil having a
carcinogenic risk greater than the range of 10"6 to 10 .̂

Prevent ingestion, dermal contact with, and inhalation of soil having a
hazard index greater than 1.

Ground Water Prevent ingestion, dermal contact with, and inhalation of ground water
having a carcinogenic risk greater than the range of 10"6 to W4.

Prevent ingestion, dermal contact with, and inhalation of ground water
having a hazard index greater than 1.

Meet the chronic and acute Federal AWQC for protection of aquatic life
in the Des Plaines River and the General Use Water Quality Standards
(35IAC 302), as demonstrated by confirmatory samples from the river,
ground water samples from monitoring wells adjacent to the river, or
projected natural discharge to the river.

Meet the requirements of the Illinois Ground Water Protection Act and
the drinking water Maximum Contaminant Levels in 40 CFR 141.

Prevent the uncontrolled migration of the contaminated ground water.

Restore the contaminated aquifer if technically practicable.________
LNAPL Remove as much of the LNAPL as is technically practicable.

Prevent the migration of the LNAPL towards the Des Plaines River.

Key:

CFR = Code of Federal Regulations
AWQC = Ambient Water Quality Criteria
LNAPL = Light nonaqueous phase liquid
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TABLE 2-7

SUMMARY OF SOIL VOLUMES TO BE REMEDIATED
LENZ OIL SITE

LEMONT, ILLINOIS

Criteria
Soil Volume
(cubic yards)

Exceeds Cancer Risk

Shallow unconsolidated soils'
Area around SB06 and SB19
Area around SB 14
Area around SB201
Other Areas2

Future On-site Resident
Soil Above Soil Above

1 x 10" 1 x 10 5

1,285 Included below
35 Included below
140 Included below

None 8,700
LNAPL-contaminated Soil and Bedrock

Area la unconsolidated soils
and gravels

Area la bedrock

Area Ib bedrock

Area 2

Soil Above
1 x 106

Included below
Included below
Included below

20,760

Current Adjacent Resident
Soil Above

1 x 10s

Included below
None
None
160

4703

1,400

1,4004

740

Soil Above
1x10*

Included below
Included below
Included below

5,800

Only the shallow unconsolidated soils exceed the risks shown.
Includes the areas for the soils that exceed the cancer risks of 1 x 105 and 1 x 10 .̂
An additional 12,200 cubic yards of overburden unconsolidated soils and gravels not contaminated by the LNAPL needs to be excavated
and set aside.
An additional 9,300 cubic yards of overburden (i.e., 8,200 cubic yards of unconsolidated soils and gravels and 1,100 cubic yards of
bedrock) not contaminated by the LNAPL needs to be excavated and set aside.
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TABLE 2-8
SUMMARY OF FUTURE ON-SITE RESIDENT SOIL RISKS

FOR INDIVIDUAL BORING LOCATIONS
LENZ OIL SITE

LEMONT, ILLINOIS

Sample
Location

Carcinogenic Risk (1)

Total
Inorganics

Total

Noncarcinogenic Risk (1,2)

Total
Inorganics

Total

Shallow Soils, Phase I
SB01 (0-5 feet deep)
SB02 (0-5 feet deep)
SB03 (0-5 feet deep)
SB04 (0-2.5 feet deep)
SB04 (2.5-5 feet deep)
SB05 (2.5-5 feet deep)
SB06 (2.5-5 feet deep)
SB07 (2.5-5 feet deep)
SB08 (0-2.5 feet deep)
SB08 (2.5-5 feet deep)
SB09 (2.5-5 feet deep)
SB10 (0-2.5 feet deep)
SB10 (2.5-5 feet deep)
SB1 1(0-2.5 feet deep)
SB11 (2.5-5 feet deep)
SB12 (2.5-5 feet deep)
SB12A (2.5-5 feet deep)
SB13 (0-1.7 feet deep)

^i?^^:S-'if
2E-08
2E-08
4E-13
4E-13
4E-13

^^^^W^^^^^^g

5E-13
4E-13
3E-11
OE+00
5E-13
3E-13
5E-13
5E-13
4E-13
IE-08

l|PP'::iE-05 ;:sWf

OE+00
3E-11
OE+00
4E-13
4E-13
4E-13
6E-13
5E-13
4E-13
3E-11
OE+00
5E-13
3E-13
5E-13
5E-13
4E-13
4E-13
2E-13

SB14 (04.5 feet deep) IHHBH9HI OE+00
SB15R (2.54.5 feet deep)
SB16R (04.5 feet deep)
SB1 7 (0-3.8 feet deep)
SB18 (0-5 feet deep)

7E-07
::::::;::::::::::::::.:L:: -J&Kit*%Kf '-'• •|:|:|:;:r;::!:::!:|:|:!:

;?:::/'::iB-fl6 " ; _ ; • : : .

OE+00
5E-11
OE+00
OE+00

SB19 (0-2.6 feet deep) JMERMMHI OE+00
SB20 (0-5 feet deep)
SB21 (2.54.5 feet deep)
SB22 (0-5 feet deep)
SB23R (2.84.5 feet deep)

Ililiill^lllll
RK^B4J5'':!r|

IE-09

OE+00
7E-13
5E-11
2E-13

0.093
0.583
0.094
0.140
0.121
0.119
0.353
0.170
0.181
0.711
0.039
0.195
0.268
0.178
0.134
0.114
0.154
0.131
0.080
0.018
1.461 (3)
0.144
0.608
0.112
0.049
0.220
0.889
0.023

0.088
0.583
0.093
0.140
0.121
0.119
0.353
0.170
0.181
0.711
0.039
0.195
0.268
0.178
0.134
0.114
0.154
0.127
0.072
0.018
1.446 (3)
0.141
0.607
0.112
0.048
0.216
0.888
0.023

Shallow Soils, Phase II
SB04 (0-5 feet deep)
SB08 (0-5 feet deep)
SB10 (0-5 feet deep)
SB11 (0-5 feet deep)
SB12 (0-5 feet deep)
SB22 (0-5 feet deep)
SB201 (0-3 feet deep)

iffsl4EH06:'::;^;I
"";•• :v-'.slB^Si'::vl;:S

;̂::;;:;::p;*>:::r i: v'.. . ^ -;: :::S:i;̂ ::l:p;i;

''•-'•Svl^^fe^S

illiiiilp'::;;̂ .:
OE+00

j?": 6&06 jiil!
Ittlu^g^Sffltli

v*?;;!:8£.06 yi
i:;::,;, /SE-OSilllI

SB201 (3-5 feet deep) (•HHHMI OE+°°
SB202 (0-3 feet deep)
SB202 (3-5 feet deep)
SB203 (0-3 feet deep)
SB203 (3-5 feet deep)
SB204 (0-3 feet deep)
SB204 (3-5 feet deep)
SB205 (0-3 feet deep)
SB205 (3-5 feet deep)
SB206 (0-3 feet deep)
SB207 (0-3 feet deep)
SB207 (3-5 feet deep)
SB208 (0-3 feet deep)
SB208 (3-5 feet deep)
SB209 (0-3 feet deep)
SB209 (3-5 feet deep)
SB21 1(0-3 feet deep)
SB211 (3-5 feet deep)
SB212 (0-3 feet deep)

iiiii;slli(fe;iPi5isllpiilslfll
''Vv-':: 'i:S!JE :̂:':::lHl

|lp'si|lB .̂3i;S
IE-07' "

9E-09
4E-08
2E-10
3E-08
OE+00
IE-08
2E-10
3E-07
OE+00
OE+00

IIII1168M
IE-12
OE+00
OE+00lllli|ji96v!'':- ""

:?!f::W|lE-0(S .:U:ll:

OE+00
||||||§̂ :!iPp!;?

6E-13
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

0.511
0.062
0.183
0.159
0.074
0.204
0.090
0.077
0.703
0.157
0.002
0.003
0.206
0.118
0.089
0.825
0.087
0.033
0.000
0.008
0.000
0.021
0.013
0.029
0.005
0.008

0.510
0.062
0.183
0.159
0.073
0.204
0.085
0.065
0.692
0.156
0.000
0.000
0.206
0.117
0.087
0.824
0.087
0.029
0.000
0.005
0.000
0.021
0.013
0.027
0.005
0.008
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TABLE 2-8
SUMMARY OF FUTURE ON-SITE RESIDENT SOIL RISKS

FOR INDIVIDUAL BORING LOCATIONS
LENZ OIL SITE

LEMONT, ILLINOIS

Sample
Location

Carcinogenic Risk (1)

Total
Inorganics

Total

Noncarcinogenic Risk (1,2)

Total
Inorganics

Total

Deep Soils, Phase I
SB01 (5-9 feet deep)
SB02 (5-7.5 feet deep)
SB02 (7.5-8.7 feet deep)
SB05 (5-9 feet deep)
SB06 (5-9 feet deep)
SB07 (5-9 feet deep)
SB09 (5-7 feet deep)
SB15R (4.5-9.5 feet deep)
SB18 (7.5-9.5 feet deep)
SB20 (4.5-9.5 feet deep)
SB22 (7.5-9.5 feet deep)

IE-08
IE-08
3E-08
2E-10
2E-08
2E-07
3E-10
5E-07
9E-09
IE-08
2E-08

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Deep Soils, Phase II
SB04 (5-8 feet deep)
SB08 (5-7.5 feet deep)
SB10 (5-7.5 feet deep)
SB11 (5-7.5 feet deep)
SB12 (5-8.1 feet deep)
SB14 (5-10 feet deep)
SB19 (5-10 feet deep)
SB22 (5-10 feet deep)

2E-12
OE+00
3E-09
2E-14
OE+00
IE-08
6E-10
2E-13

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Deep Soils, LNAPL Investigation
P01 (8-10 feet deep)
P06 (6-8 feet deep)
P08 (6-8 feet deep)
P13 (8-10 feet deep)
P24 (8-10 feet deep)

2E-08
IE-08
OE+00
3E-08
6E-08

OE+00
OE+00
OE+00
OE+00
OE+00

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Notes:

(1) Detailed risk values for each parameter are presented in Appendix A
of this Feasibility Study.

(2) Zero values indicate that the hazard indices are less than 5 x 10"*.
(3) As indicated in Table A-9 of Appendix A of this Feasibility Study, the

hazard index at this location is less than 1 based on an evaluation of
the parameters that produce the same health effects or affect the
same target organs.

Key:

|= Indicates a total carcinogenic risk above 1 x lO^for this parameter.
; = Indicates a total carcinogenic risk above 1 x 10"* or a total hazard

index above 1 for this parameter.
LNAPL = Light nonaquaeous phase liquid.
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TABLE 2-8a
SUMMARY OF CURRENT ADJACENT RESIDENT SOIL RISKS

FOR INDIVIDUAL BORING LOCATIONS
LENZ OIL SITE

LEMONT, ILLINOIS

Sample
Location

Carcinogenic Risk (1)

Total
Inorganics

Total

Noncarcinogenic Risk (1,2)

Total
Inorganics

Total

Shallow Soils, Phase I
SB01 (0-5 feet deep)
SB02 (0-5 feet deep)
SB03 (0-5 feet deep)
SB04 (0-2.5 feet deep)
SB04 (2.5-5 feet deep)
SB05 (2.5-5 feet deep)
SB06 (2.5-5 feet deep)
SB07 (2.5-5 feet deep)
SB08 (0-2.5 feet deep)
SB08 (2.5-5 feet deep)
SB09 (2.5-5 feet deep)
SB10 (0-2.5 feet deep)
SB10 (2.5-5 feet deep)
SB11 (0-2.5 feet deep)
SB11 (2.5-5 feet deep)
SB12 (2.5-5 feet deep)
SB12A (2.5-5 feet deep)
SB13 (0-1. 7 feet deep)
SB14 (0-4.5 feet deep)
SB15R (2.5-4.5 feet deep)
SB16R (0-1.5 feet deep)
SB17 (0-3.8 feet deep)
SB18 (0-5 feet deep)
SB19 (0-2.6 feet deep)
SB20 (0-5 feet deep)
SB21 (2.5-4.5 feet deep)
SB22 (0-5 feet deep)
SB23R (2.8-4.5 feet deep)

: 3E-06
9E-10
IE-09
4E-13
4E-13
4E-13

:;.:.::• ::.:;2B-d5' ; ' • • - : '
5E-13
4E-13
3E-11
OE+00
5E-13
3E-13
5E-13
5E-13
4E-13
5E-10^mm-fa*"" ?

IE-05
IE-07
2E-08

'iil?W&>!^
IE-07
9E-06
2E-07

,-;:^lll^53
7E-07
8E-11

OE+00
3E-11
OE+00
4E-13
4E-13
4E-13
6E-13
5E-13
4E-13
3E-11
OE+00
5E-13
3E-13
5E-13
5E-13
4E-13
4E-13
2E-13
OE+00
OE+00
5E-11
OE+00
OE+00
OE+00
OE+00
7E-13
5E-11
2E-13

0.001
0.004
0.001
0.001
0.001
0.001
0.003
0.001
0.001
0.005
0.000
0.001
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.011
0.001
0.004
0.001
0.000
0.002
0.006
0.000

0.001
0.004
0.001
0.001
0.001
0.001
0.003
0.001
0.001
0.005
0.000
0.001
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.010
0.001
0.004
0.001
0.000
0.002
0.006
0.000

Shallow Soils, Phase II
SB04 (0-5 feet deep)
SB08 (0-5 feet deep)
SB10 (0-5 feet deep)
SB1 1(0-5 feet deep)
SB12 (0-5 feet deep)
SB22 (0-5 feet deep)
SB201 (0-3 feet deep)
SB201 (3-5 feet deep)
SB202 (0-3 feet deep)
SB202 (3-5 feet deep)
SB203 (0-3 feet deep)
SB203 (3-5 feet deep)
SB204 (0-3 feet deep)
SB204 (3-5 feet deep)
SB205 (0-3 feet deep)
SB205 (3-5 feet deep)
SB206 (0-3 feet deep)
SB207 (0-3 feet deep)
SB207 (3-5 feet deep)
SB208 (0-3 feet deep)
SB208 (3-5 feet deep)
SB209 (0-3 feet deep)
SB209 (3-5 feet deep)
SB211 (0-3 feet deep)
SB21 1(3-5 feet deep)
SB212 (0-3 feet deep)

7E-07
IE-07
2E-07
5E-07
5E-07
5E-07

S^ptf-'""'
6E-06
IE-06 :

,,/s23$ :̂;:;:;:flt
IE-07

:;T"vr IE-06
9E-08
IE-07
4E-09

:;:- :: IE-06
3E-10
2E-09
7E-12
2E-09
OE+00
4E-10
7E-12
2E-08
OE+00
OE+00

2E-07
OE+00
IE-07
IE-07
IE-07
IE-07
9E-08
OE+00
IE-07
IE-12

OE+00
OE+00
9E-08
IE-07
OE+00
9E-08
6E-13
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

0.004
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.001
0.000
0.000
0.001
0.001
0.001
0.006
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.004
0.000 .
0.001
0.001
0.001
0.001
0.001
0.000
0.005
0.001
0.000
0.000
0.001
0.001
0.001
0.006
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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TABLE 2-8a
SUMMARY OF CURRENT ADJACENT RESIDENT SOIL RISKS

FOR INDIVIDUAL BORING LOCATIONS
LENZ OIL SITE

LEMONT, ILLINOIS

Sample
Location

Carcinogenic Risk (1)

Total
Inorganics

Total

Noncarcinogenic Risk (1,2)

Total
Inorganics

Total

Deep Soils, Phase I
SB01 (5-9 feet deep)
SB02 (5-7.5 feef deep)
SB02 (7.5-8.7 feet deep)
SB05 (5-9 feet deep)
SB06 (5-9 feet deep)
SB07 (5-9 feet deep)
SB09 (5-7 feet deep)
SB15R (4.5-9.5 feet deep)
SB18 (7.5-9.5 feet deep)
SB20 (4.5-9.5 feet deep)
SB22 (7.5-9.5 feet deep)

IE-08
IE-08
3E-08
2E-10
2E-08
2E-07
3E-10
5E-07
9E-09
IE-08
2E-08

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Deep Soils, Phase II
SB04 (5-8 feet deep)
SB08 (5-7.5 feet deep)
SB10 (5-7.5 feet deep)
SB1 1(5-7.5 feet deep)
SB1 2 (5-8.1 feet deep)
SB14 (5-10 feet deep)
SB19 (5-10 feet deep)
SB22 (5-10 feet deep)

2E-12
OE+00
3E-09
2E-14
OE+00
IE-08
6E-10
2E-13

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Deep Soils, LNAPL Investigation
P01 (8-10 feet deep)
P06 (6-8 feet deep)
P08 (6-8 feet deep)
P13 (8-10 feet deep)
P24 (8-10 feet deep)

2E-08
IE-08
OE+00
3E-08
6E-08

OE+00
OE+00
OE+00
OE+00
OE+00

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

Notes:

(1) Detailed risk values for each parameter are presented in Appendix A
of this Feasibility Study.

(2) Zero values indicate that the hazard indices are less than 5 x 10"1.

Key:

: = Indicates a total carcinogenic risk above 1 x 10"* or a total hazard
index above 1 for this parameter.

LNAPL = Light nonaquaeous phase liquid.
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TABLE 2-9
PARAMETERS CONTRIBUTING TO THE CARCINOGENIC RISK AT THE LOCATIONS

THAT EXCEED A CARCINOGENIC RISK OF 1 x NT*
LENZ OIL SITE

LEMONT, ILLINOIS

Compound (1)
Phase I

SB06 (2.5-5 feet deep)
Aroclor-1242
Arodor-1254
Aroclor-1260

SB14 (O4.5 feet deep)
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene

SB19 (0-2.6 feet deep)
Aroclor-1242
Arodor-1254

Phase II
SB201 (3-5 feet deep)

Benx,o(b)fluoranthene
Benzo(a)pyrene
Aroclor-1242
Arodor-1254

Soil
Cone. (2)
(mgAf',)

12
9.3

0.680

5.0
5.5
4.5
3.2

10
1.3

4.7
2.3

0.660
0.940

Carcinogenic Risk (3)

Oral

1.4E-04
1. IE-04
8.2E-06

6.6E-06
7.0E-06
4.1E-05
6.5E-06

1.2E-04
1.6E-05

6.0E-06
2.1E-05
8.0E-06
1. IE-05

Dermal

1.7E-04
1.3E-04
9.6E-06

7.7E-06
8.1E-06
4.8E-05
7.6E-06

1.4E-04
1.8E-05

7.0E-06
2.4E-05
9.3E-06
1.3E-05

Inhalation

—
—
—

5.5E-07
5.9E-07
3.5E-06
5.6E-07

—
—

5.0E-07
1.8E-06

—
-

Total

3.1E-04
2.4E-04
1.8E-05

1.5E-05
1.6E-05
9.2E-05
1.5E-05

2.6E-04
3.4E-05

1.3E-05
4.7E-05
1.7E-05
2.5E-05

Notes:

(1) Only parameters that produce total carcinogenic risks above 1 x 10" are shown.
(2) From Appendices M and N of the Remedial Investigation Report, Revision 1, dated October 16, 1992.
(3) The carcinogenic risks are calculated as indicated in Appendix A.



TABLE 2-10
CONCENTRATIONS DETECTED AT SOIL SAMPLE LOCATIONS THAT EXCEED THE 1 X 10' CARCINOGENIC RISK

LENZ OIL SITE
LEMONT, ILLINOIS

Location
Sample Name
Sample Depth

Parameter"

Volatile Organic Compounds
Benzene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene
Toluene
Ethyl benzene
Xylenes (total)

TICs
Unknown
Unknown aromatic

Semivolatile Organic Compounds
2-Methylnaphthalene
Naphthalene
di-n-Butylphthalate
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Benzo(g,h,i)perylene

TICs
Unknown
Unknown alkane
Dimethylnaphthalene
1-Methy (naphthalene
Unknown PAH
Dihenzothiophene
Undecane
Tetramethylbenzene

Pesticides/PCBs
Aroclor-1242
Aroclor-1254
Aroclor-1260
beta-BHC

Inorganics
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
7inr

SB06
SB06 2.5-5'

2.5-5'
(ug/kg)

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

12000
9300
680
87

22,800,000
10,100 UJ

961,000
210 R

1,700 J
66,100,000

92,800 J
16,600

670,000 J
5,400

38,400,000 J
680,000 J

29,100,000
663,000

90
46,700

3,860,000
1,900 R

2,680,000
43,400

4R9,nnn

SB06
SB06 2.5-5'D

2.5-5'D
(ug/kg)

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

24,700,000
8,000 J

1,280,000
200 R

1,200 J
78,700,000

91,600 J
13,100

536,000 J
6,300

34,500,000
683,000 ]

37,300,000
479,000

76 U
41,400

3,410,000
1,800 R

3,370,000
42,000

*iQ,nnn

SB14
SB14 0-4.5'

0-4.5'
(ug/kg)

6 U
6 U
6 U
6 U
6 U
6 U

12 U

1,900 U
1,900 U

NA
1,900 U
1,900 U
1,900 U
2,300
1,200 J
7,400
6,800
5,000
5,700
1,900 U
5,500
3,900
4,500
3,200
2,600

6,930 JN

3,480 JN
380 JN

N/A U
N/A U
N/A U
N/A U

11,100,000 J
3,900]

311,000 J
180 R
370 R

104,000,000
34,800 J
11,900
40,600 J

330
18,700,000

314,000 J
63,700,000

396,000 J
88 U

2,800 UJ
2,110,000

1,700 R
1,470,000

20,000
175, not) !

SB19
SB19 0-2.6'

0-2.6'
K/kg)

6 U
7
3 J
6
6 U
6 U

12 U

72 J
410 U

NA
410 U
410 U
410 U
220 J
410 U
320 J
320 J
410 U
230 J
550 U
410 U
410 U
410 U
410 U
410 U

3,130 JN
9,070 JN

490 JN

560 IN

10,000
1,300
N/A U
N/A U

13,900,000 J
1,100 J

406,000 J
180 R
370 R

53,800,000
35,500 J
18,300

234,000 J
370 U

20,800,000
325,000 J

28,600,000
500,000 J

96 U
2,800 UJ

4,930,000
1,700 R

1,160,000
67,100

4-Qi nnn i

SB201
LOSB201BS

3-5'
(ug/kg)

4 }
11 U
7 J

16
12
62

180

73 J
86 J

600 J
630 J

1,900 U
1,100 J

830 J
1,400 J
7,300
1,700 J
7,200
6,400
2,700
2,800
2,400
4,700
1,900 U
2,300
1,900 U
1,900 U

22,800 J
30,600 J

1,100 J
2,000 JN

1,100 J

660
940 P
380 U
20 U

8,840,000
10,300 J

201,000
460 B
780 U

89,900,000 J
24,000 J
7,500 B

27,700 J
5,800 U

19,800,000
72,600 J

45,300,000
415,000 J

110 U
29,800

1,390,000
2,400

907,000 B
17,700
79 Wl T

Footnote:

Volatile organics and semivolatile orgamcs for Phase 1 and Phase II, and the pesticides/polychlorinated biphenyls (PCBs) for Phase II were obtained from

Appendices M (Phase I) and N (Phase II) of the Remedial Investigation report (RI) dated October 1992. The pesticides/PCBs for Phase I were obtained from
Table 4-13 of the RJ because the validated data were not included in Appendix M. The inorganics for Phase 1 were obtained from Appendix II of Technical
Memorandum 3B prepared for the I l l inois Environmental Protection Agency and dated Janauary 15,1992. The validated data tables for the Phase I inorganics
in Appendix M of the RJ show the results of the first analysis, which were rejected during the Quality Assurance Review. However, the Phase I inorganic results

shown in the tables and figures of Section 4.0 of the RI are correct.

Key:

NA = Not analyzed.

N / A = Not available.
U = Indicates the compound was analyzed for but was not detected- The associated value is the sample quantif icat ion limit.
B = The compound was detected above the instrument detection limit but below the Contract Required Detection Limit .
J - The concentration is approximate due to limitations identified during the quality assurance review.

R - The analyt ical results for this compound is unusable due to limitations identified during the quali ty assurance review

L - The concentration is approximate and biased low due to limitations identified during the quality assurance review

H = The concentration is approximate and biased high due to limitations identified during the quality assurance review.
N - Tentatively identified compound.

P - The concentration is approximate due to l imitations identified during the qual i ty assurance review
IEPA = Illinois Environmental Protection Agency
PBCs = Polychlonnated biphenyls

R] = Remedial Investigation



TABLE 2-11
COMPARISON OF SOIL CLEAN-UP OBJECTIVES TO DETECTED SOIL CONCENTRATIONS

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter
Methylene chloride
Acetone
Carbon disulfide
1 , 1 -Dichloroethane
1,2-Dichloroethene (total)'"
Chloroform
2-Butanone
1,1,1 -Trichloroethane
Trichloroethene
Benzene
trans-l,3-Dichloropropene
Tetrachloroethene
1 ,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl Benzene
Xylenes (total)
Phenol
1 ,2-Dichlorobenzene
4-Methylphenol
Isophorone
2,4-Dimethylphenol
Naphthalene
2-Methylnaphthalene
Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
Dibenzofuran
Fluorene
N-Nitrosodiphenylamine
Phenanthrene
Anthracene
Carbazole
di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Benzo(g,h,i)perylene
gamma-BHC (Lindane)
Aldrin
Endosulfan I
Dieldrin
4,4'-DDE
4,4'-DDD
4,4'-DDT
Methoxychlor
alpha-Chlordane'5'
gamma-Chlordane1 '
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Migration to Ground
Water Values

SSL Tier 1
(mg/kg)

0.02 <(>)

16(7)

32 ( 7 )

23 (7)

0.4
0.6
—

2
0.06
0.03

0.004 ""
0.06

0.003
12
1

13
190
100 <7)

17
—

0.5 (fc)

9 (?)
84 (7)
—
—

0.0007 <*•"
570 (7)

„
560 m

1 in

—
12,000 (7>

0.6 <"'
2300 (B>
4300 (T>
4200 (7)

930 (8)

2
160

3600
5

49
8

14
—

0.009
0.5 "•'
18(7)

0.004 ""
54""
16""
32""

160
10
10
._.
—
—
—

RBCA Tier 2
(mg/kg)

208

53,527

16.6
0.441
109
26

210,807
1,847

193

1.40

608

49.8

24.6

55.6

2,881

2,881
2,881

Shallow Soil Maximum
Detected Concentration "'

Area A
(mg/kg)

ND
0.096 J

ND
0.004 J
0.008 J

ND
ND

0.029 J
0.011 J

ND
0.007 J
0.023 J

ND
0.05
ND

0.038
0.19
ND
ND
ND
ND
ND

0.06 J
0.15]
ND
ND

0.27]
0.17]
0.37]
ND
2.9]

0.74]
ND
ND
4.1
3.3]

ND
1.8 J
2.5]

0.28]
1.9]
1.8]
2.3]
2.1]

0.52
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

12
ND
9.3

0.68

AreaB
(mg/kg)

0.016
0.45 DJ
ND

0.032 J
0.007 J

ND
ND
0.1]

0.22 J
0.13

0.007 J
0.28 DJ
ND

0.081
ND
0.82 J
4.1
2.7

0.89]
3.1
3.5

0.57 J
2.1
2.1

ND
ND
1.1 J

0.83]
1.4]

ND
7.3
1.7]

ND
0.42]
7.4
6.8
3.2]

5
5.7
7.4
5.5
3.9
4.5
3.2
2.6

0.00075 J
0.0019 P
0.0052 P
0.0057 J
0.053

0.26 ]
0.38 J
0.13]

0.0037 P
0.0036 P

10
0.68

1.3
0.9]

Deep Soil Maximum
Detected Concentration

Area A
(mg/kg)

0.22
0.92
ND
0.15
ND

0.003 J
0.27]
0.01 J
0.38

0.039
0.006 J

0.51
ND
1.8 E

ND
1

7.5 E
1.1

ND
ND
ND
ND
0.5
0.8

0.18]
ND

0.077 ]
0.092 J

0.31 ]
ND

0.88
0.47]
ND

0.049 J
1

0.71
ND
0.34 ]
0.48

1.8
0.34 J
0.23]
0.32]
ND
0.17 ]
ND

0.0093
ND
ND
ND
ND
ND
ND
ND
ND

0.91
ND

0.37
0.094

Area B
(mg/kg)

0.004 J
1.6 EJ

0.11 J
0.13

0.17
0.006 J

0.36]
0.16
0.78

0.093 J
0.014 J

2.8 D
0.001 J

10
0.006 J

11
42

ND
1.9]

ND
ND
ND

10
45]

ND
0.097 J

1.2]
0.653 J

2.5]
1.9 J
9.2
2.2]

0.43 J
2.4
13
12

ND
4.9
4.3
3.2
6.2]
3.9]
4.4]

0.081 ]
0.082 ]

ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0024
9.8

0.64
6.9
3.7 P

Key:
SSL = Soil screening level

RBCA = Risk-based corrective action
= Value does not appear in the referenced table. For the Aroclors, the "PCB Spill Cleanup Policy" is referenced in the table.
= Indicates a value that exceeds the SSL Tier 1 value.

ND = Not detected
] = Quantitation is approximate due to limitations identified during the Quality Assurrance Review

D = Diluted sample result
P = Indicates a 25 percent or greater difference between the two columns results. The higher concentration is shown.
R = Unusable result. Compound may or may not be present due to a quality control problem identified during the quality assurrance review
E = Compound was detected above the calibration range of the instrument

PCB = Polychlorinated biphenyls

(1) Values and footnotes 5 through 9 are verbatim from Table A-l in the USEPA's Soil Screening Guidance: Technical Background Document,
USEPA Ofice of Solid Waste and Emergency Response, May 1996. EPA/540/R-95/128 (PB96-963502).

121 RBCA Tier 2 clean-up objectives were calculated for: (1) those compounds that have detected concentrations above the SSL Tier 1 values, (2) thosi
compounds that do not have an SSL Tier 1 clean-up objective but have toxicity factors with which to calculate RBCA Tier 2 values.

131 Soil data summarized from Appendices M and N of the Remedial Investigation Report.
|4) No value for total 1,2-dichloroethene is available. The value shown is the minimum of the values for cis-l,2-dichloroethene

and trans-l,2-dichloroethene.
<5) The value shown is for total chlordane.
m Calculated values correspond to a cancer risk level of 1 in 1,000,000.
(71 Calculated values correspond to a target hazard quotient of 1.
181 Soil saturation concentration (Csat) = the concentration at which the absorptive limits of the soil particles, the solubility

limits of the available soil moisture, and saturation of soil pore air have been reached. Above the soil saturation concentration,
the assumptions regarding vapor transportation to air and/or dissolved phase transport to groundwater (for chemicals which
are liquid at ambient soil temperatures) have been violated, and alternative modeling approaches are required.

|v| Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).

S:\CPFILES\ERM\SFinal\94017\22\EXCEL\SNSITVTY\SOILCUO.XLSFinal



TABLE 2-12
COMPARISON OF DETECTED GROUND WATER CONCENTRATIONS WITH THE ILLINOIS CLASS I STANDARDS AND THE PRIMARY MAXIMUM CONTAMINANT LEVELS

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 1 of 2)

Compound
Organics

Acetone
Benzene
Chloroethane
Chloroform
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1,2-Dichloroethene (total)
Ethyl benzene
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
Tricnloroethene
Vinyl Chloride
Xylenes (total)
Acenaphthene
di-n-Butylphthalate
Dibenzofuran
Fluorene
2-Methylnaphthalene
Naphthalene
Phenanthrene
Aroclor-1242
Arodor-1260

Unfettered Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper m

Iron
Lead 01

Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide

Total Unfiltered Inorganics

Illinois Ground
Water Standards

for Class I
Aquifers

(Hg/U

—
5

—
—
___
7
5

70
700
5

1,000
200

5
2

10,000
—
—
_
—
—
—
—
5
5

—
6
50

2,000
4
5

—
100

1,000
650

5,000
7.5
—
150
2

100
-_
50
—
49

5,000
200

Safe
Drinking

Water Act
Primary MCL

(Hg/L)

—
5

—
100
—
7
5
70
700

5
1,000
200
5
2

10,000
—
—
—
—
—
—
—
0.5
0.5

—
6
50

2,000
4
5

—
100
—
—
—
...
—
—
2
...
—
—
--
...
—
200

Upper Aquifer '
MW-1S
Cone.
(ug/L)

68,700

35.7
481

1,020,000
"llffiigr

91.8 *
212

1P>PC
jtlias v. ;

597,000ijpis&ir.
0.31

JsMk'C-i
20,400

252,000
IIB ÎE;

386*

2,156,500

MW-2S
Cone.
Oig/D

3

1

34,500

8.5
194

:L3C:T.
43.0
126

1129,000
•;f'5M .

"13b* -•••-•
14,200

198,000
":"|m8<:','"ibi """

376,700

MW-3S
Cone.
(fig/L)

2

1

43.4

35.7

0.24

22,500

22,600

MW-4S
Cone.
Uig/L)

2

2

1

92.0
150

39.5

173
446,000

54,100

803,000
48.9
364
44.9

1,304,000

MW-5S
Cone.
(Hg/L)

24

14
28

31

370

920

420
4,000
800

1,000
'•'':~ 56 ' '-'"

•-•51

47,000

44.8
1,410
2.2
1.6

955,000
82.2
55.0

127,000
532

544,000
;̂ 920

0.57
85.8

27,600
30.6

170,000
79.8

1,876,800

MW-6S
Cone.
(Hg/L)

7.7

1.1

102

26.3

24,900

25,000

MW-8S
Cone.
(Hg/L)

10.5
178

86.5

145,000

145300

G102L
Cone.
(Hg/L)

4

60
5

21

3

120
' '"'v 6
^M . :.

18.2

137,000

137,000

G106L
Cone.
(kig/L)

150
:;3«o

100

3
5

440

360

2,400
72

76
120

1,800
460
340

21160 V. ':

r&Mi&i

23.6
468

2;564

25,000
6.0

249,000

275,100

G102D
Cone.
(Hg/U

5

70
3

15

83
3

;",i5

10.7

42.2

139,000

139,100

G104L
Cone.
(Ug/L)

0

G104D
Cone.
(Ug/L)

4

0

Lower Aquifer
MW-1D
Cone.
(fig/L)

3.1

177,000

96,600

3,880

277,500

MW-2D
Cone.
(|ig/L)

1

1,840
|§3.2

3.0
64.1

197,000
7.2
4.6
16.0

'.^20

104,000
^ICl;;'

14.9
6,050

84,600

399,900

MW-3D
Cone.
(Hg/D

1

5.4

186,000
6.6

96,500

5.3
4,360
9.4

21.9

286,900

MW-4D
Cone.
(Ug/L)

4,940

5.1
72.7

246,000
4.0
6.3
10.1

;io,2oo
137,000
"263

8.9
7320

153,000

558,800

MW-5D
Cone.
(Hg/L)

85.1

5,520

194

4.3
8,940

182,000

196,700

MW-6D
Cone.
(Ug/L)

1,280

4.6
46.6

217,000
5.5

4.0
8,140

114,000
•2°6

4.7
5,960
8.0

87,900
3.5

434,600

G106DR
Cone.
(Hg/L)

10
53

4

1,900

117

4,780

",,j72;,:
6.4

14,300

154,000

175300



TABLE 2-12
COMPARISON OF DETECTED GROUND WATER CONCENTRATIONS WITH THE ILLINOIS CLASS I STANDARDS AND THE PRIMARY MAXIMUM CONTAMINANT LEVELS

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 2 of 2)

Compound '"
Filtered Inorganics

Aluminum
Arsenic
Barium
Cadmium
Calcium
Cobalt
Iron
Lead01

Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Total Filtered Inorganics

Illinois Ground
Water Standards

for Class I
Aquifers

(Hg/U

—
50

2,000
5

—
1,000
5,000
7.5
—
150
100
—
50
—
49

5,000

Safe
Drinking
Water Act

Primary MCL
(Hg/U

_.
50

2,000
5
...
—
—
...
...
—
—
...
—
—
—
—

Upper At
MW-1S
Cone.
(ug/L)

15.5
99.8

152,000

1,840
1.7

78,300
T314

6.9
5,510

238,100

MW-2S
Cone.
(Hg/L)

1.7

1.5

172

200

MW-3S
Cone.
(Hg/L)

3.3
14.9

94,000

1.6
45,900

15.8

2,200

26,400

14.8
168,600

MW-4S
Cone.
(Hg/L)

171
31.2
43.2

203,000

873

224,000
363
12.3

49,900

861,000
5.3

1,339,400

MW-5S
Cone.
(Hg/L)

52
230

106,000

12,800

51,900
382

2,420

170,000

343,800

uifer
MW-6S
Cone.
(UK/U

2.4
14.9

74,400

38.8

30,500
35.4

5,370

24,800

135,200

MW-8S
Cone.
(Hg/U

88.3
3

66.7

147,000
3.7
642
2

76,500
141
18.9

5,050

164,000

393,500

GW2L
Cone.
(fig/L)

7.5
41.6

116,000

497

59,200
J52

4.5
5,770

147,000

328,700

G106L
Cone.
(Hg/U

182

123,000

367

60,700
42.2

25,600

264,000

473,900

G102D
Cone.
(Hg/U

7
45.9

112,000

1,820

56,700
112
6.3

5,460

147,000

323,200

Lower Aauifer
MW-1D
Cone.
(ng/U

3
27.2

176,000

2,180

95,100
63.7

3,920
5.4

32,300

309,600

MW-2D
Cone.
(W?/L)

45.9

159,000

2,310

80,100
55.7

5,310

89,100

335,900

MW-3D
Cone.
(Hg/U

39
2$.S

186,000

2,140

97,600
37.5

4,550

48,200

338,600

MW-4D
Cone.
(Hg/L)

54.7

156,000

1,980

78,500
50.4

4,960

165,000

406,500

MW-5D
Cone.
(Hg/L)

81

84.8

141,000

2,260

70,100
107

9,370

199,000

422,000

MW-6O
Cone.
(ug/L)

2.6
37.2

149,000

2,470

75,400
40.3

5,200

83,900

316,100

G106DR
Cone.
(ug/D

113
1

134,000

1,450

56,300
75.3
4.5

14,800

172,000

378,700

Notes:
(1) Data were taken from Appendices O and P of the Remedial Investigation Report dated October 1992.
(2) Empty cells indicate the analyte was not detected at that particular location.
(3) The action levels for copper and lead are 1,300 ug/L and 15 (ig/L, respectively (USEPA Office of Water, 1996, Drinking Water Regulations and Health Advisories, EPA/822-R-96-001, February, 1996).

Key:
MCL = Maximum Contaminant Level.

•, - = Analyte detected above the Illinois Ground Water Standards for Class I Aquifers or the MCL.



TAItLE2-Ua
COMPARISON OF DETECTED GROUND WATER CONCENTRATIONS WITH THE ILLINOIS CLASS I STANDARDS AND THE SECONDARY MAXIMUM CONTAMINANT LEVELS

LENZ OIL SITE
LEMOtJT, ILLINOIS

(Page I of 2)

Compound (1)
Organics

Acetone
Benzene
Chloroethane
Chloroform
1 , 1 -Dichloroethane
1 , 1 -Dichloroethene
1,2-DichIoroethane
1,2-Dichloroethene (total)
Ethyl benzene
Tetrachloroethene
Toluene
1,1,1-Trichloroe thane
Trichloroethene
Vinyl Chloride
Xylenes (total)
Acenaphthene
di-n-Butylphtnalate
Dibenzofuran
Fluorene
2-Methylnaphthalene
Naphthalene
Phenanthrene
Arodor-1242
Arodor-1260

Unfiltered Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper (3)
Iron
Lead (3)
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide

Total Unfiltered Inorganics

Illinois Ground
Water Standards

for Class I
Aquifers
(mg/L)

—
5
...
—
___
7
5
70
700
5

1,000
200
5
2

10,000
—
—
—
—
—
—
—
5
5

—
6

50
2,000

4
5

—
100

1,000
650

5,000
7.5
—
150
2

100
...
50
—
49

5,000
200

Safe
Drinking
Water Act

Secondary MCL
(mg/L)

—
—
—
._
___
—
—
...
—
—
—
—
—
—
—
...
—
—
_
—
—
—
—
—

200
—

—
—
—
___

—
1,000
300
...
—
50
—
—
—
100
._
—

5,000
—

Upper Aquifer (2)
MW-1S
Cone.

(mg/L)

118,700'

35.7
481

1,020,000
"£«7 :

91.8
212

"WHjaoo"
:il26-
597,000

,i»50' -
0.31

*Ji64"":'
20,400

252,000
|̂l3(f ".
~386

2,156,500

MW-2S
Cone.

(mg/L)

3

1

34,500

8.5
194

107
43.0
126

129,000
55.4

"'.".'IP* "
14,200

198,000
.80.8

301

376,700

MW-3S
Cone.

(mg/L)

2

1

43.4

35.7

0.24

22,500

22,600

MW^S
Cone.

(mg/L)

2

2

1

9ZO
150

39.5

173
446,000

54,100

803,000
48.9
364
44.9

1,304,000

MW-5S
Cone.

(mg/L)

24

14
28

31

370

920

420
4,000
800

1,000
56
51

:47,000

44.8
1,410
2.2
1.6

955,000
82.2
55.0

127,000
532

544,000
1̂ 920

0.57
85.8

27,600
30.6

170,000
79-8

1,876,800

MW-6S | MW-8S
Cone.

(mg/L)

7.7

1.1

102

26.3

24,900

25,000

Cone.
(mg/L)

10.5
178

_86.5

145,000

145,300

G102L
Cone.

(mg/L)

4

60
5

21

3

120
6
11

18.2

137,000

137,000

G106L
Cone.

(mg/L)

150
340
100

3
5

440

360

2,400
72

76
120

1,800
460
340
160
97

23.6
468

-•'"564"

25,000
6.0

249,000

275,100

G102D
Cone.

(mg/L)

5

70
3

15

83
3
15

10.7

42.2

139,000

139,100

G104L
Cone.

(mg/L)

0

G104D
Cone.

(mg/L)

4

0

Lower Aquifer (2)
MW-1D
Cone.

(mg/L)

3.1

177,000

96,600

3,880

277,500

MW-2D
Cone.

(mg/L)

1

" ,̂840
J13-2
~* 3.0

64.1

l'.'7,000
7.2
4.6
16.0

SvlZO

104,000Hi«,;'
14.9

h,050

84,600

3<i9,900

MW-3D
Cone.

(mg/L)

1

5.4

186,000
6.6

96,500

5.3
4,360
9.4

21.9

286,900

MW-4D
Cone.

(mg/L)

4,940

5.1
72.7

246,000
4.0
6.3
10.1

10,200

137,000
263

8.9
7,320

153,000

558,800

MW-5D
Cone.

(mg/L)

85.1

5,520

194

4.3
8,940

182,000

196,700

MW-6D
Cone.

(mg/L)

:*i;280

4.6
46.6

217,000
5.5

4.0
8,140

114,000
'-,.;; 206 £•"

4.7
5,960
8.0

87,900
3.5

434,600

GW6DR
Cone.

(mg/L)

10
53

4

1,900

117

.rv»o :
,'"••172 r~:

6.4
14,300

154,000

175,300



TAISLE 2-12a
COMPARISON OF DETECTED GROUND WATER CONCENTRATIONS WITH THE ILLINOIS CLASS I STANDARDS AND THE SECONDARY MAXIMUM CONTAMINANT LEVELS

LENZ OIL SITE
LEMOhT, ILLINOIS

(Pap 2 of 2)

Compound (1)
filtered Inorganics

Aluminum
Arsenic
Barium
Cadmium
Calcium
Cobalt
Iron
Lead (3)
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Total Filtered Inorganics

Illinois Ground
Water Standards

for Class I
Aquifers
(mg/L)

...
50

2,000
5
—

1,000
5,000
7.5
—
150
100
—
50
...
49

5,000

Safe
Drinking
Water Act

Primary MCL
(mg/L)

200
„
--
—
...
.__
300
—
...
50
—
_
100
—
—

5,000

Upper Aquifer (2)
MW-1S
Cone.

(mg/L)

15.5
99.8

152,000

:.|p40
"~"l.7
78,300

314
6.9

5,510

238,100

MW-2S
Cone.

(mg/L)

1.7

1.5

172

200

MW-3S
Cone.

(mg/L)

3.3
14.9

94,000

1.6
45,900

15.8

2,200

26,400

14.8
168,600

MW-4S
Cone.

(mg/L)

171
31.2
43.2

203,000

,873 "

224,000
363
12.3

49,900

861,000
5.3

1,339,400

MW-5S
Cone.

(mg/L)

"""52
230

106,000

12,800

51,900
382

2,420

170,000

343,800

MW-6S
Cone.

(mg/L)

2.4
14.9

74,400

38.8

30,500
35.4

5,370

24,800

135,200

MW-8S
Cone.

(mg/L)

88.3
3

66.7

147,000
3.73&*2":..
2

76,500
•141
18.9

5,050

164,000

393,500

G102L
Cone.

(mg/L)

7.5
41.6

116,000

,497

59,200
152
4.5

5,770

147,000

328,700

G106L
Cone.

(mg/L)

182

123,000

367

60,700
42.2

25,600

264,000

473,900

G102D
Cone.

(mg/L)

7
45.9

112,000

1,820

56,700
112
6.3

5,460

147,000

323,200

Lower Aquifer (2)
MW-1D
Cone.

(mg/L)

3
27.2

176,000

2,ttO

95,100
63.7

3,920
5.4

32300

309,600

MW-2D
Cone.

(mg/L)

45.9

159,000

2,310

80,100
. 55.7

5,310

89,100

335,900

MW-3D
Coic.

(mg/L)

39
29.8

186,000

2,140

97,600
37.5

4,550

48,200

338,600

MW-4D
Cone.

(mg/L)

54.7

156,000

1,980

78,500
50.4

4,960

165,000

406,500

MW-5D
Cone.

(mg/L)

81

84.8

141,000

2,260

70,100
\y?
9,370

199,000

422,000

MW-6D
Cone.

(mg/L)

2.6
37.2

149,000

2,470

75,400
40.3

5,200

83,900

316,100

G306DR
Cone.

(mg/L)

113
1

134,000

1/450

56,300
,753

4.5
14,800

172,000

378,700

Notes:
(1) Data were taken from Appendices O and P of the Remedial Investigation Report dated October 1992.
(2) Empty cells indicate the analyte was not detected at that particular location.
(3) The action levels for copper and lead are 1300 |lg/L and 15 Hg/L, respectively (USEPA Office of Water, 1996, Drinking Water Regulations and Health Advisories, EPA/822-R-96-001, February, 1996).

Key:
MCL = Maximum Contaminant Level.
§£r = Analyte detected above the Illinois Ground Water Standards for Class I Aquifers or the MCL.



TABLE 2-13
GROUND WATER PARAMETERS EXCEEDING THE

CARCINOGENIC RISK OF 1 x KT6 AND THE HAZARD INDEX OF 1
IN THE BASELINE RISK ASSESSMENT

LENZ OIL SITE
LEMONT, ILLINOIS

Sample Depth
Upper Aquifer

Lower Aquifer

Area
A

(on site)

B
(downgradient)

A
(on site)

B
(downgradient)

Parameter ("
Benzene
Chloroform
1,1-Dichloroethene
PCBs (total)
Beryllium
Arsenic
1,1-Dichloroethene
Tetrachloroethene
Vinyl chloride
Trichloroethene
Benzene
Antimony
Arsenic

Carcinogenic
Risk
6E-05
5E-06
3E-05
5E-02
IE-04

8E-05
2E-06
3E-04
2E-05
4E-06

• ——

Hazard
Index

12

—

1.6
1.2

Note:
(1)

Key:

Parameters detected in at least one sample.

PCBs =

Toxicity factors are not available for this parameter, or the calculated risk does not exceed the
carcinogenic risk of 1 x \G* or the hazard index of 1.
Polychlorinated biphenyls

s:\cpfUes\erm\sto\94017\21\wp\rpts\fs-rv2Tpt\tables\tbl2-13.doc



TABLE 2-14

COMPARISON OF CONCENTRATIONS IN THE DES PLAINES RIVER
EQUIVALENT TO THE CONCENTRATIONS DETECTED IN

MONITORING WELLS NEAR THE RIVER WITH THE CLEAN WATER ACT LIMITS
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter

Monitoring
Well

Concentration (1)
(mg/1)

Organics:
Tetrachloroethene
di-n-Butyl phthalate

0.002
0.001

Equivalent
Des Plaines River
Concentration (1)

(mg/1)

Clean Water Act
Freshwater Organisms (2)
Acute
(mg/1)

0.000006
0.000003

5.28 (3)
0.940 (3)

Chronic
(mg/1)

0.840 (3)
3.0 (3)

Inorganics (total):
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

15.1
0.0434
0.0924
0.0011

252
0-0322
0.0196
0.102: • ' . • • " • . ' • • ' 48 '> : ' : • ; .
0.0357

142
0.686

0.00024
0.0581
7.11

0.0094
87.9

0.0242
0.108

0.0453
0.000130
0.000277
0.0000033

0.756
0.0000966
0.0000588
0.000306

0.144
0.000107

0.426
0.00206

0.00000072
0.000174
0.0213

0.0000282
0.264

0.0000726
0.000324

NS
0.360
NS

0.050 (4)
NS

0.016 (5)
NS

0.087 (4)
NS

0.699 (4)
NS
NS

0.0024
6.65 (4)

NS
0.074 (4)

NS
NS

1.3(4)

NS
0.190
NS

0.0043 (4)
NS

0.011 (5)
NS

0.050 (4)
1.0

0.027 (4)
NS
NS

0.000012
0.344 (4)

NS
0.074 (4)

NS
NS

1.3(4)
Inorganics (filtered):
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

0.0039
0.0372

186
': '"[''.'" Uff.'- ;V ;"'

97.6
0.0403
5.37
83.9

0.0000117
0.000112

0.558
0.00741
0.293

0.000121
0.0161
0.252

0.360
NS
NS
NS
NS
NS
NS
NS

0.190
NS
NS
1.0
NS
NS
NS
NS

Notes:
(1) Maximum detected concentrations in monitoring wells MW-3S, MW-3D, MW-6S, and MW-6D. The

equivalent Des Plaines River concentrations are equal to these maximum levels divided by the
factor of 333 established in Appendix D of the Baseline Risk Assessment.

(2) USEPA Office of Water Regulations and Standards, 1986, Quality Criteria for Water 1986,
EPA/440/5-86-001, May (May 1,1987 update).

(3) There are insufficient data to develop criteria; the value presented is the Lowest Observed
Effect Level.

(4) Acute and Chronic Standards were determined by using a hardness value of 540 mg/L as CaCO3.
The hardness is calculated as (2.497)Ca + (4.117)Mg, where the calcium and magnesium
concentrations are given in mg/L. The calcium and magnesium concentrations detected in well
G101L were used in the calculation because they result in the lowest hardness value.

(5) The water quality criterion shown is for chromium (VI).
Key:

NS = No standard for the parameter
= Indicates that the shaded value is higher than the respective standard.



TABLE 2-14a

COMPARISON OF CONCENTRATIONS IN THE DES PLAINES RIVER EQUIVALENT
TO THE CONCENTRATIONS DETECTED IN MONITORING WELLS NEAR

THE RIVER WITH THE ILLINOIS GENERAL USE WATER QUALITY STANDARDS
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter
Organics:
Tetrachloroethene
di-n-Butyl phthalate

Monitoring
Well

Concentration (1)
(mg/1)

0.002
0.001

Equivalent
Des Plaines River
Concentration (1)

(mg/1)

Acute
Standard (2,3,4)

(mg/1)

0.000006
0.000003

1
NS

Chronic
Standard (3,4,5)

(mg/1)

0.152
NS

No Excedance
Allowed (6)

(mg/1)

NS
NS

Inorganics:
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

1.28
0.0434
0.0466
0.0011

217
0.0066
0.0196
0.102
8.14

0.036
114

0.206
0.00024
0.0053

5.96
0.0094

87.9
0.0035
0.0219

0.0038
0.00013
0.00014

0.0000033
0.6517

0.0000198
0.0000588
0.000306
0.0244

0.000108
0.3423

0.00062
0.00000072
0.0000159

0.0179
0.0000282

0.264
0.0000105
0.0000658

NS
0.360
NS

0.050
NS
6.9
NS

0.087
NS

0.100
NS
NS

0.0005
NS
NS
NS
NS
NS
NS

NS
0.190
NS

0.0043
NS

0.825
NS

0.050
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
5.0
NS
NS
NS
NS
NS
NS
NS
NS
1.0
NS
1.0
NS

0.0050
NS
NS
1.0

Inorganics (filtered):
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

0.0039
0.0372

186
! :. :V- 2^7 !V: -r-

97.6
0.0403

5.37
83.9

0.0000117
0.000112

0.558
0.00741
0.293

0.000121
0.0161
0.252

0.360
NS
NS
NS
NS
NS
NS
NS

0.190
NS
NS
NS
NS
NS
NS
NS

NS
5.0
NS
1.0
NS
1.0
NS
NS

Notes:
(1) Maximum detected concentrations in monitoring wells MW-3S, MW-3D, MW-6S, and MW-6D. The

equivalent Des Plaines River concentrations are equal to these maximum levels divided by the
factor of 333 established in Appendix D of the Baseline Risk Assessment.

(2) Acute Standards calculated by using 35IAC 302.208(a).
(3) Acute and Chronic Standards were determined by using a hardness value of 540 mg/L as CaCO3.

The hardness is calculated as (2.497)Ca + (4.117)Mg, where the calcium and magnesium
concentrations are given in mg/L The calcium and magnesium concentrations detected in well
G101L were used in the calculation because they result in the lowest hardness value.

(4) Organic acute and chronic standards obtained from the Illinois Environmental Protection Agency
on February 3,1997 (as published in the Illinois Register from the period August 1,1996 through
October 31,1996).

(5) Chronic Standards calculated by using 35 IAC 302.208(b).
(6) No Exceedance Allowed standards obtained from 35 IAC 302.208(e).

Key:
NS = No standard for the parameter

= Indicates that the shaded value is higher than the respective standard.

TBL2-14.XLS Table 2-14a 2/14/97 9:37 AM



TABLE 2-15

COMPARISON OF MAXIMUM AND AVERAGE ANALYTE CONCENTRATIONS IN THE
UPPER AQUIFER WITH POTW TREATMENT STANDARDS

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter

Organic Compounds:
Vinyl chloride
Chloroethane
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
l,2-Dichloroethene( total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroe thane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethyl benzene
Xylenes (total)
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Di-n-butyl phthalate
Anx?lor-1242
Aroclor-1260

ToUl Toxic Organic*01:

Inorganics:
Aluminum
Arsenic
Barium
Beryll ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magiu'sium
Manganese
Mercury"1

Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide

POTW
P re treatment
Standards

(ug/L)

2,130""

260

1710

2070

430

0.5
2380

240

1480
25

Total Solids (ug/1):
Total Dissolved Solids (ug/1):

Total Suspended Solids (ug/1):

All Wells

Maximum
Total

(ug/L)

15
100
150
5.0
70
21
14
31
120
6.0
340
3.0
360
440

2,400
800

4,000
72
76

420
1,000
5.0
160
97

mm
68,700

92
1,410
2.2
1.6

1,020,000
117
91.8
212

192,000

m*A<-
597,000
4,650

*>.fi-57,,.
164

54,100
30.6

803,000
130
386

AA49&

Dissolved1

(ug/L)

171
52
230
ND
ND

220,000
ND
3.7
ND

12,800
ND

224,000
382
ND
18.9

49,900
7.0

861,000
5.3
ND
NA

Average
Total

(ug/L)

6.2
12
18
2.9
14
4.9
3.4
4.7
18
2.8
28
2.5
30
64
258
101
450
10
10
46
107
4.4
17
12

916

19,730
27
295
0.83
0.65

441,636
50
25
67

59,318
146

261,627
1,403
0.18
57

16,718
4.4

238,036
40
145
8.9

1,039

611

Dissolved"1

(ug/L)

58
10
81

ND
ND

115,262
ND
1.6

ND
1,913
ND

72,383
157
ND
6.4

9,092
3.0

229,350
1.7
ND
NA

428

Wells G106L and MW-5S

Maximum
Total

(ug/L)

ND
100
150
5.0
28
ND
14
31

ND
ND
340
ND
360
440

2,400
800

4,000
72
76

420
1,000
ND
160
97

mm*
47,000

44.8
1,410
2.2
1.6

955,000
82.2
55

76.7
127,000

,.«.S64;*
544,000
3,920

fcj-SZa
85.8

27,600
30.6

249,000
79.8
168
ND

Dissolved1"
(ug/L)

ND
52
230
ND
ND

123,000
ND
ND
ND

12,800
ND

60,700
382
ND
ND

25,600
ND

264,000
ND
ND
NA

Average
Total

(ug/L)

ND
53
87
3.8
16

ND
83
17

ND
ND
171
ND
181
405

1,660
630

2,900
39
41

270
670
ND
108
74

6,996

25,160
34
939
1.4
1.1

560300
54
28
45

67,215
. ,548
315,050
2,044
0.57

53
26,300

18
209,500

46
97

ND

1,208

799

Dissolved"1

(ug/L)

ND
27

206
ND
ND

114300
ND
ND
ND

6^84
ND

56,300
212
ND
ND

14,010
ND

217,000
ND
ND
NA

409

Ail Wells Except G106L and MW-5S

Maximum
Total

(ug/L)

15
5.0
ND
5.0
70
21

ND
ND
120
6.0
ND
3.0
ND
ND
ND
ND
ND
ND
ND
ND
5.0
5.0
ND
ND
120

68,700
92

481
ND
1.1

1,020,000
117
91.8
212

192,000
173

597,000
4,650
0.31
164

54,100
ND

803,000
130
386

,44.9

Dissolved"1

(ug/L)

171
31.2
100
ND
ND

220,000
ND
3.7
ND

1,840
ND

224,000
363
ND
18.9

49,900
7.0

861,000
5.3
ND
NA

Average
Total

(ug/L)

6.5
4.9
ND
2.8
14
5.4
ND
ND
21
2.8
ND
2.5
ND
ND
ND
ND
ND
ND
ND
ND
4.6
4.3
ND
ND

ND

18324
26
152
ND
0.57

415,222
49
25
72

57363
57

249,756
1,261
0.14
58

14389
ND

244,378
38
155
10

1,002

570

Dissolved'11

(ug/L)

63
6.5
53

ND
ND

115,400
ND
1.6
ND
875
ND

75.6W
146
ND
7.0

8,197
3.1

231,820
1.7

ND
NA

432

Footnotes:

Key:

'" Dissolved column applies only to inorganic analytes.
m The totals shown are the sum of all concentrations of the toxic organic compounds greater than 100 ug/ L.
"The sum of the concentrations of the toxic organic compounds greater than 100 ug/1 must be less than 2,130 ug/L
'" The mercury Phase II result in monitoring well G106L was rejected during the Quality Assurance Review, and all of the Phase I inorganic data were also rejected. Therefore, the average

for mercury under the "Wells C106L and MW-5S Average" is equal to the only detected value, i. e., 0.57 ug/L at MW-5S.

ND = Not detected
NA = Not analyzed

POTW = Publicly Owned Treatment Works
j =Values indicate concentrations above the pretreatment standards
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TABLE 2-16

TOXICITY CHARACTERISTIC LEACHING PROCEDURE OF TREATED/EXCAVATED SOIL
SATURATED WITH LIGHT NONAQUEOUS PHASE LIQUID SAMPLES

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter

Inorganics
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Regulatory
Limt
mg/L

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0

Maximum
Soil TCLP

c.oi,
mg/L

0.0071
18.4

0.0049
0.0213
0.0049

0.0096 UJ
0.013

Maximum
LNAPL TCLP

^"l-NAPL

mg/L

5.0
190.5

9.7
5.7

130.5
0.1 U
0.4 J
1.6 U

Estimated Combined TCLP
Concentration "'

c,
mg/L

0.065
20.4

0.118
0.087
1.52

0.0015
0.014
0.031

Notes:
'" The estimated combined TCLP concentrations were calculated using the following equation, based on the TCLP test method:

c, = (e
where:

cLNAPL+2o
C, = The calculated TCLP concentrations for treated excavated soil
6 = The soil porosity = 0.368

PbUik = Tne bulk soil density = 1.57 kg/L
C1NAI,, = The maximum LNAPL TCLP result determined during the RI or the additional LNAPL investigation

Cml = The maximum soil TCLP result determined during the RI
Dilution factor = 20 L of water per Kg of soil, based on the 1 to 20 dilution included in the TCLP methodology for solid sample

Key:
TCLP = Toxicity Characteristic Leaching Procedure

LNAPL = Light nonaqueous phase liquid
U= Analyte was not detected at the indicated detection limit.
J= Quantitation is approximate due to limitations identified during the Quality Assurance Review.

RI = Remedial Investigation
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TABLE 2-17

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of4)

Media
Soil
Exceeding a
Carcinogenic
Risk of 1 x 10"

Ground Water

General
Response Action

No action
Institutional controls

Containment

Excavation/ex situ
treatment /disposal

In situ treatment

No action
Institutional controls

Containment

Remedial
Technology Type

No action
Access restrictions

Capping

Horizontal barriers

Excavation

Ex situ treatment

Disposal options

Physicochemical treatment

Biological treatment

Solidification / stabilization

Thermal process

No action
Access restrictions
Monitoring
Capping

Vertical barriers

Process Option
None
Fencing
Deed restrictions
Multilayer

Soil cap
Concrete
Asphalt
Liners
Grout injection
Backhoes, bulldozers, etc.

Solidification / stabilization

Oxidation/reduction

Lime neutralization
Water /solvents washing
Biological treatment

Incineration (off-site only)

Thermal desorption

On-site backfilling
Off-site landfilling in Subtitle D-
landfill
Soil vapor extraction
Water /sol vents flushing
Bioremediation, aerobic or anaerobic

Pozzolanic agents, cement, silicate, etc.

In situ vitrification

None
Deed restrictions
Monitoring wells
Soil cap

Concrete

Asphalt

Multilayer

Slurry wall

Sheet piling
Grout curtain

Description
No action
Fencing of site perimeter
Deed restrictions on construction and ground water use
Includes layers for water drainage and protection of the soil, clay, and /or
synthetic liners, and vegetation for erosion control
Place a single-layer soil cap.
Lay concrete over site
Application of a layer of asphalt over site
Installation of a bottom liner
Pressure injection of grout
Excavate contaminated soil

Add pozzolanic agents, cements, or silicates to reduce mobility or toxicity
of contaminants and improve physical nature of soil.
Add reagents to promote oxidation/reduction reactions with
contaminants
Add lime to adjust soil pH
Add water or solvents to soil to flush contaminants
Microorganisms transform and/or mineralize organic contaminants in
the presence (aerobic) or absence (anaerobic) of oxygen
Thermal destruction of organics by using high temperatures (up to 2700
degrees Fahrenheit).
Uses heat (temperatures of 450 to 1,800 degrees Fahrenheit) to physically
separate organic contaminants from waste
Excavated and treated soil landfilled on site
Excavated soil transported to landfill for disposal, either before or after
treatment.
Extracting vapors from soils by creating a vacuum
Washing soil with water then extracting water for treatment
Microorganisms transform and /or mineralize organic contaminants

Add agents to reduce mobility or toxicity of contaminants and improve
physical nature of soil
Electricity heats soil to temperatures that pyrolyze organic contaminants
and melt quartz in soil to form a glass-like monolithic material that
encapsulates inorganic contaminants
No action
Deed restrictions on construction of wells and ground water use
On-going monitoring of the aquifer
Place a single-layer soil cap

Lay concrete over site

Application of a layer of asphalt over site

Includes layers for water drainage and protection of the soil, clay and/or
synthetic liners, and vegetation for erosion control
Create a vertical wall with a mixture of clay, cement, bentonite, and /or
other materials
Drive metal sheets into ground to act as a barrier
Pressure injection of grout

Technology Screening Comment
Required under NCF
Potentially applicable
Potentially applicable?
Potentially applicable; prevents contact with the contaminated soil

Potentially applicablb with vegetative layer; prevents contact with the contaminated soil.
Potentially applicable; prevents contact with the contaminated soil
Potentially applicable; prevents contact with the contaminated soil
Not feasible, requires excavation of all of the soil
Not feasible because of the presence of shallow, fractured bedrock
Potentially applicable

Potentially applicable

Not feasible because it is not applicable to site contaminants

Not feasible because it is not applicable to site contaminants
Not feasible because of fine grain sizes
Not feasible because of the presence of nonbiodegradable PCBs and slowly degradable
PNAs
Potentially applicable off-site only, not likely to be approved on-site because of public
concern related to dfoxin and furan emissions from incinerating PCB-containing materials
Potentially applicable

Potentially applicable if meet land disposal restrictions
Potentially applicable

Not feasible because the PCBs and PNAs would not be removed
Not feasible because of fine grain size
Not feasible because of the presence of nonbiodegradable PCBs and slowly degradable
PNAs
Potentially applicabl ;

An emergent techno ogy with implementation problems. Not retained because it is more
expensive than other technologies being considered for these soils

Required under NCj
Potentially applicab 5
Potentially applicab ?
Not necessary because migration of soil contaminants to ground water is not
a concern relative toLNAPL
Not necessary because migration of soil contaminants to ground water is not
a concern relative toLNAPL
Not necessary becau >e migration of soil contaminants to ground water is not
a concern relative toLNAPL
Not necessary becau .e migration of soil contaminants to ground water is not
a concern relative to I ,N APL
Not feasible becauseiof the presence of shallow, fractured bedrock

Not feasible becausenf the presence of shallow, fractured bedrock
Not feasible because of the presence of shallow, fractured bedrock
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TABLE 2-17

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 3 of 4)

Media
LNAPL
(Continued)

General
Response Action

Containment
(Continued)

Excavation/ex situ
treatment/disposal <2)

In situ treatment

Passive recovery/
disposal'3'

Active recovery/
disposal""

Remedial
Technology Type

Vertical barriers (Continued)

Horizontal barriers

Excavation technologies

Ex situ treatment

Disposal options

Physicochemkal treatment
Biological treatment

Solidification/stabilization

Conventional extraction
technology

Disposal options

Conventional

Enhancements

Disposal options

Process Option
Sheet piling

Grout curtain
Liners
Grout injection
Solid /liquid excavation

Incineration

Thermal desorption

Soil washing
Solidification/stabilization
Biological treatment

Off-site landfilling in Subtitle C
landfill
On-site backfilling
Vapor extraction
In situ bioremediation

Pozzolanic agents, cement, silicate, etc.

Extraction wells

Interceptor trenches
Incineration

On-site backfilling
Chemical waste landfilling
Commercial recycling /recovery
Extraction wells

Interceptor trenches
Viscosity reduction with surfactant

Surfactant Interfacial tension
reduction with surfactant
Steam enhanced recovery

Incineration

On-site backfilling
Chemical waste landfilling
Commercial recycling/ recovery

Description
Drive metal sheets into ground to act as a barrier

Pressure injection of grout
Installation of a bottom liner
Pressure injection of grout
Excavate contaminated soil

Thermal destruction of organics using high temperatures (up to 2700
degrees Fahrenheit).
Uses heat (temperature of 450 to 1,800 degrees Fahrenheit) to physically
separate organic contaminants from waste
Add water or solvents to soil to flush contaminants
Add agents to bind chemicals
Microorganisms transform and /or mineralize organic contaminants in
the presence (aerobic) or absence (anaerobic) of oxygen
Excavated and treated soil transported to landfill for disposal

Excavated and treated soil landfilled on site
Extracting vapors from soils by creating a vacuum
Microorganisms transform and /or mineralize organic contaminants

Add agents to reduce mobility or toxicity of contaminants and improve
physical nature of soil
Extraction wells installed to collect free-phase LNAPL

Underground gravel-filled trenches or perforated pipes
Thermal destruction of organics by using high temperatures (up to 2700
degrees Fahrenheit)
Recovered LNAPL landfilled on site
Recovered LNAPL landfilled off-site
Commercial facility recycles or recovers oils
Extraction wells installed to collect free-phase LNAPL

Interceptor trenches installed to collect free-phase LNAPL
Applying surfactant to the LNAPL-contaminated soils at the water
interface to mobilize the bound LNAPL and decrease viscosity
Add surfactant to lower interfacial tension between trapped LNAPL and
water
Injection of high pressure steam and extraction of steam

Thermal destruction of organics by using high temperatures (up to 2700
degrees Fahrenheit)
Recovered LNAPL landfilled on site
Recovered LNAPL landfilled off-site
Commercial facility recycles or recovers oils

Technology Screening Comment
Not feasible because of the presence of shallow, fractured bedrock

Not feasible because of the presence of shallow, fractured bedrock
Not feasible, requires excavation of all of the soil
Not feasible because of the presence of shallow, fractured bedrock
Potentially applicable

Potentially applicable, off-site only

Potentially applicable

Not feasible because of fine grain size of a portion of the contaminated materials
Potentially applicable if appropriate binder is used
Not feasible because of the presence of nonbiodegradable PCBs and slowly degradable
PNAs
Potentially applicable

Potentially applicable
Not feasible because of high viscosity; PCBs and PNAs would not be removed
Not feasible because of the presence of nonbiodegradable PCBs, and slowly degradable
PNAs
Not feasible because of the presence of fractured bedrock

Not feasible because of the presence of shallow, fractured bedrock

Potentially applicable
Potentially applicable, off-site only

Not feasible because liquids containing PCBs above 50 mg/kg must be incinerated
Potentially applicable for LNAPL containing less than 50 mg/kg of PCBs.
Not feasible because of the presence of PCBs
Not feasible because of the presence of shallow, fractured bedrock

Potentially applicable
Potentially applicable

Not feasible because it requires precise control and may promote further migration of
LNAPL in fractured bedrock
Not feasible because steam creates additional fractures that may allow further migration of
contaminants and LNAPL components are not affected by removal mechanism
Potentially applicable, off-site only

Not feasible because liquids containing PCBs above 50 mg/kg must be incinerated
Potentially applicable for LNAPL containing less than 50 mg/kg of PCBs.
Not feasible because of the presence of PCBs
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TABLE 2-17

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of4)

Media
Ground Water
[Continued)

LNAPL

General
Response Action

Containment
(Continued)

Active restoration of
the aquifer

Natural attenuation

No action
Institutional controls

Containment

Remedial
Technology Type

Vertical barriers (Continued)

Horizontal barriers

Extraction technologies

Ex situ treatment

Disposal options

In situ treatment

Institutional controls
Monitoring
No Action
Access restrictions
Monitoring
Capping

Vertical barriers

Process Option
Hydraulic barrier

Liners
Grout injection
Extraction wells

Interceptor trenches
Oil/water separation
Dissolved air flotation

Air stripping
Carbon adsorption

Sedimentation and filtration
Neutralization
Precipitation

Ion exchange

Advanced oxidation processes

Biological treatment

Incineration

Off-site treatment

On-site reinfiltration
On-site deep well injection
POTW discharge
Commercial treatment/disposal
facility

Des Plaines River
Sparging

Chemical injection

Biological treatment

Deed restrictions
Monitoring wells
None
Deed restrictions
Monitoring LNAPL migration
Soil cap
Concrete
Asphalt
Multilayer

Slurry wall

Description
Array of extraction or injection wells or infiltration galleries

Installation of a bottom liner
Pressure injection of grout
Series of extraction wells screened within the affected or total depth of
the aquifer
Underground gravel-filled trenches or perforated pipes
Physical separation of the LNAPL layer from the ground water
Air bubbles float oil, surfactant, and other non-aqueous materials for
separation from water
Mixing large volumes of air with water to promote VOC transfer to air
Passing ground water through activated carbon beds for adsorption of
contaminants to the carbon
Settle or filter suspended solids and adsorbed contaminants
Adjust the pH of the ground water to the neutral range
Adjust pH of water to precipitate dissolved inorganics

Contaminated water is passed through a resin bed where ions are
exchanged between resin and water
Use of UV light, hydrogen peroxide, or ozone to chemically oxidize
organics
Microorganisms transform and /or mineralize organic contaminants in
the presence (aerobic) or absence (anaerobic) of oxygen
Thermal destruction of organics using high temperatures (up to 2700
degrees Fahrenheit)
Treatment at the DuPage County Knollwood POTW or a commercial
facility
Reinfiltrate treated water on site
Inject treated water into a deep well
Discharge treated water to the DuPage County Knollwood POTW
Discharge untreated water to a commercial facility for treatment and
disposal. Treat and/or dispose of treatment residuals at an off-site
commercial facility.
Discharge treated water to the Des Plaines River
Injection of air into the aquifer to accelerate the removal of VOCs

Injecting chemicals such as surfactants, solvents, or redox reagents to
produce a chemical reaction of the contaminants in the aquifer
Microorganisms transform and /or mineralize organic contaminants

Deed restrictions on construction of wells and ground water use
On-going monitoring of aquifer
No action
Deed restrictions on ground water use
On-going monitoring of wells
Place a single-layer soil cap
Lay concrete over site
Application of a layer of asphalt over site
Includes layers for water drainage and protection of the soil, clay, and /or
synthetic liners, and vegetation for erosion control
Create a vertical wall with a mixture of clay, cement, bentonite, and /or
other materials

Technology Screening Comment
Potentially applicable as part of active ground water recovery

Not feasible, requires excavation of all of the soil
Not feasible because of the presence of shallow, fractured bedrock
Potentially applicable in areas where LNAPL is not present

Potentially applicable, especially in areas where LNAPL is present
Potentially applicable
Potentially applicable

Potentially applicable for VOCs
Potentially applicable

Potentially applicable, especially as pretreatment for other processes
Not applicable because the ground water has a neutral pH
Not applicable because inorganic chemicals of concern are present in insoluble form and
will be removed by physical treatment
Not applicable because of high calcium and magnesium concentrations

Potentially applicable

Potentially applicable with surfactant-enhanced LNAPL recovery

Potentially applicable (off-site, only) to concentrated organic waste stream (e.g., oil from
oil/water separation) produced by another process
Potentially applicable

Not applicable because of low soil permeability
Not applicable because other options are available
Potentially applicable
Potentially applicable

Potentially applicable
Not feasible because it does not treat inorganics, and the LNAPL may interfere with the
flow of vapors out of the ground water
Not applicable to the VOCs in areas of the aquifer not in direct contact with the LNAPL

Not feasible because of the presence of nonbiodegradable PCBs and slowly degradable
PNAs
Potentially applicable
Potentially applicable
Potentially applicable
Potentially applicable
Potentially applicable
Not applicable to LNAPL migration control because of high viscosity
Not applicable to LNAPL migration control because of high viscosity
Not applicable to LNAPL migration control because of high viscosity
Not applicable to LNAPL migration control because of high viscosity

Not feasible because of the presence of shallow, fractured bedrock
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TABLE 2-17

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 4 o/4)

Notes:

'" Includes only soils that exceed the: (1) risk range 1 x 10*, to 1 x 10"1, and (2) the PCB clean-up policy. Light nonaqueous phase liquids at the water table are addressed in the LNAPL section.
m Applies to the LNAPL-contaminated unconsolidated soils at the water table interface and liquid LNAPL that is excavated with the soil.
™ Applies to the recovery of free-phase LNAPL only; no ground water extraction would occur, except by incidental, small amounts.
141 Includes ground water extraction/treatment/disposal.

Key:

NCP = National Contingency Plan
PCB = Polychlorinated biphenyl
PNA = Polynuclear aromatic hydrocarbon
LNAPL = Light nonaqueous phase liquid
VOC = Volatile organic compound
POTW = Publicly owned treatment works
TSCA = Toxic Substances Control Act
Shading = Process options retained for further evaluation
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TABLE 2-18

CHARACTERISTICS OF SOIL PARAMETERS THAT REQUIRE REMEDIATION
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter
CAS
No.

Molecular
Weight

Boiling Point
or Range

CQ

Water
Solubility (1)

(mg/L)

Vapor
Pressure (1)

(mmHg @ 20'C)

Henry's Law
Constant (1)

(atm*m3/mol)

Number of
Chlorine
Atoms

Number of
Rings

Biodegradation
Half-Life

(days)
Semivolatile Organic Compounds
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-c,d)pyrene

56-55-3
205-99-2
50-32-8

193-39-5

228
252
252
276

481 (4)
481 (4)
495 (4)
536 (4)

0.0057
0.014
0.0012
0.00053

0.000000022
0.0000005

5.6E-09
IE-10

0.00000116
0.0000119
0.00000155
6.86E-08

0
0
0
0

4
5
5
6

430 (5)
610 (5)
290 (5)
730 (5)

Polychlorinated Biphenyls
Aroclor-1242
Aroclor-1254
Aroclor-1260

53469-21-9
11097-69-1
11096-82-5

267
328
378

325 - 366 (4)
365 - 390 (4)
385 - 420 (4)

0.24 (6)
0.012 (6)
0.0027 (6)

4.06E-04 (6)
7.71E-05 (6)
4.05E-05 (6)

5.73E-04 (6)
8.37E-03 (6)
7.13E-03 (6)

3
5
6

2
2
2

NA (7)
NA (7)
NA (7)

Notes:
(1) From the USEPA's Superfund Public Health Evaluation Manual, Appendix A, October 1986, PB87-183125.

From the Handbook of Environmental Data on Organic Chemicals by Karel Verschueren, Van Nostrand Reinhold Company, 1983.
Prom the by Handbook of Environmental Degradation Rates by Philip Howard, Lewis Publishers, 1991.
From the Illustrated Handbook of Physical-Chemical Properties and Environmental Fate for Organic Chemicals
by Mackay et al, Lewis Publishers 1992.

(5)

(6)

(7)

From the USEPA's Bioremediation of Contaminated Surface Soils, USEPA, August 1989, PB90-164047.
From the USEPA's Guidance on Remedial Actions for Superfund Sites with PCB Contamination , August 1990, PB91-921206.
Aroclors contain a mixure of specific polychlorinated biphenyl compounds. The USEPA reports (Microbial Decomposition of Chlorinated
Aromatic Compounds, EPA/600/2-86/090) that those PCBs containing less than 5 chlorine atoms are extensively degraded, while those
with more tend to persist in the environment. Therefore, all Aroclors will be metabolized to some extent, although complete metabolism
will not occur. In the case of heavier Aroclors (1254,1260), which average more than 5 chlorine atoms per molecule, metabolism will not be significant.

Key:
— = Not applicable

USEPA = U.S. Environmental Protection Agency
NA = Data is not available
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TABLE 2-19

NATURAL ATTENUATION DATA
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter
Benzene
Chloroform
1 ,2-Dichloroethane
rrichloroethene
Vinyl chloride
Naphthalene
'luorene
Arsenic
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver
Vanadium

Solubility"'
(mg/L)

1,750
7,920
8,520
1,100
2,760
31

1.98

Henry's
Constant"'

(dimensionl ess)
0.228
0.15

0.0401
0.422
1.11

0.0198
0.00261

Organic Carbon
Partition

Coefficient"' (Koc)
(on'/g)

58.9
39.8
17.4
166
18.6
2,000
13,800

Soil Water
Sorption

Coefficient12* (Ks)
(cmVg)

0.78
0.53
0.23
2.21
0.25
26.6
184
29

2,500,000
1,259

4
4.6
5
82
88
13

1,000

Half Life
in Ground

Water"'
(days)

720
1,825
360

1,643
2,875
258
120

Degradation
Constant*

(days')
0.0010

- 0.0004
0.0019
0.0004
0.0002
0.0027
0.0058

/olumetric Water Content of Saturated Zone
Hydraulic Conductivity

Gradient
Source Width - Perp & Horizontal

Source Width - Perp & Vertical
Fraction of Organic Carbon

Soil Bulk Density
Distances to Compliance Boundary

Assumed Constants for the Site
0.368 cm5/cm' (arithmetic mean of site data, Table 1-3)

0.0286 cm/s (geometric mean of the unconsolidated materials, Table 1-3)
0.0035 cm/on (site-specific data, Table 1-3)

20 feet (source diameter around each well)"'
5 feet (approximate ground water table fluctuation)

0.0133 g/g (arithmetic mean of site-specific data, Table 1-3)
2.2 g/cm3 (site-specific data for silty gravel soil, Table 1-2)
423 feet (distance from the southernmost border of the LNAPL area to the

Des Plaines River)1"
160 feet (approximate distance of wells MW-6S and MW-6D to the Des Plaines River)
125 feet (approximate distance of wells MW-3S and MW-3D to the Des Plaines River)

From USEPA. Soil Screening Guidance: User's Guide. USEPA Office of Solid Waste and Emergency Response, April 19%
EPA/540/R-96/018 (PB96-963505).
For organics, calculated by mutiplying fraction organic carbon by the organic carbon
partition coefficient.
For metals, values for soil water sorption coefficients were obtained from The Soil Chemistry
of Hazardous Materials, ]. Dragun, 1988.
The values used were the reported half lives in ground water from Howard P.H., Boethling R.S., Jarvis W.F., Meylan W.M., and
Michalenko EM. Handbook of Environmental Degradation Rates. Printup H.T., ed. Lewis Publishers: Chelsea, Michigan; 1991.
Calculated by dividing the natural log of 2 by the half life expressed in units of days.
This value is considered conservative, because of the heterogeneity of the ground water concentrations found in the aquifer
during the Remedial Investigation, i.e., the number and type of parameters in each well were different.
This value is conservative because all of the parameters were detected in on-site wells, and some parameters were detected
in wells located north of the LNAPL plume.
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TABLE 2-20

NATURAL ATTENUATION RESULTS FOR THE
INFINITE SOURCE CASE AND MAXIMUM DETECTED CONCENTRATIONS

COMPARISON WITH GROUND WATER STANDARDS
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter

Benzene

Chloroform

1,2-Dichloroethane

Trichloroethene

Vinyl Chloride

Naphthalene

Fluorene

Arsenic

Chromium

Iron

Lead

Manganese

Nickel

Vanadium

IEPA Class I Ground
Water Standards

(mg/L)

0.005

0.0002

0.005

0.005

0.002

0.025

0.28

0.05

0.1

5

0.0075

0.15

0.1

0.049

-£,^
c_
0.00035

0.0015

0.00044

0.00048

0.00250

2.69E-22

3.72E-29

0.0034

0.0034

0.0034

0.0034

0.0034

0.0034

0.0034

c_a)

<mg/L)

0.34

0.014

0.031

0.006

0.015

0.8

0.42

0.092

0.117

192

0.564

4.65

0.164

0.13

c,
(mg/L)

0.0001

0.00002

0.000014

0.000003

0.00004

2.15E-22

1.56E-29

0.00032

0.00040

0.7

0.0019

0.016

0.0006

0.0004

Meets Class I
CUOsatthe

Des Plaints River?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Distance
Required to

Meet Class I'"
(feet)

134

173

50

15

64

8

<1

27

16

153

214

137

25

35

Key:
C, = Dissolved hydrocarbon concentration along centerline of dissolved plume

C_ra= Dissolved hydrocarbon concentration in dissolved plume
X = Distance along centerline from downgradient edge of dissolved plume source zone

CUO = Cleanup objective

"' Represents the maximum detected concentration during the Remedial Investigation.
w Distance measured from the leading edge of the LNAPL plume located 150 feet southeast of Jeans Road and 423 feet nothwest of the

Des Plaines River. Based on the most persistent parameter, in this case lead, Class I standards will be met 214 feet northwest of the
Des Plaines River.
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TABLE 2-20a

NATURAL ATTENUATION RESULTS FOR THE
GROUND WATER NEAR THE DES PLAINES RIVER

COMPARISON WITH SURFACE WATER STANDARDS
LENZ OIL SITE

LEMONT, ILLINOIS

Parameter

Unfiltered Inorganics

Chromium
Copper
Iron
Lead
Mercury
Silver

Filtered Inorganics
Iron

Clean Water Act

Freshwater Organisms

Lowest Standards'"

(mg/L)

0.011 w

0.05 (6)

1.0
0.027 <6)

0.000012
0.00012

1.0

IEPA General Use

Lowest Standards "'

<mg/L)

0.824
0.086

1.0
0.1

0.0005
0.005

1.0

-£._

0.0386
0.0237
0.0237

0.0386
0.0386
0.0386

0.0237

f-i (3)
^" taunt

(mg/L)

0.0322
0.102

48

0.036
0.00024
0.0094

2.47

c,
(mg/L)

0.0012
0.0024
1.140

0.0014
0.000009
0.0004

0.0587

Meets Standards

at the

Des Plaines River?

Yes
Yes
No

Yes
Yes
No

Yes

Distance

Required to

Meet Standards'"

(feet)

38
29

20
109

34

Key:
C. = Dissolved hydrocarbon concentration along centerline of dissolved plume

C.oun»= Dissolved hydrocarbon concentration in dissolved plume
X = Distance along centerline from downgradient edge of dissolved plume source zone

CUO = Cleanup objective

See Table 2-14.
See Table 2-14a.
Represents the maximum detected concentration from monitoring wells MW-3S, MW-3D, MW-6S, and MW-6D during the Remedial Investigation.
Distance measured from the monitoring well location containing the maximum detected concentration (see Note 3).
The water quality criterion shown is for chromium (VI).
Hardness-dependent, see Table 2-14 for the hardness value used.
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TABLE 2-21

TIME FOR ACHIEVING THE POTENTIAL GROUND WATER
STANDARDS AFTER REMOVAL OF THE LNAPL

LENZ OIL SITE
LEMONT, ILLINOIS

Parameter

Benzene
Chloroform
1,2-Dichloroethane
Trichloroethene
Vinyl chloride
Naphthalene
Fluorene

Half-life in
Ground Water '"'

(days)

720
1,825
360

1,643
2,875
258
120

(years)

1.97
5.00
0.99
4.50
7.88
0.71
0.33

Degradation
Rate a>

(days'1)

0.0010
0.0004
0.0019
0.0004
0.0002
0.0027
0.0058

Time
Required to
Meet Class I

in the Aquifer™3'
(years)

12
31

2.60
1.18
23

3.53
0.19

(1> The values used were the reported half lives in ground water from
Howard P.H., Boethling R.S., Jarvis W.F., Meylan W.M., and Michalenko E.M.
Handbook of Environmental Degradation Rates, Printup H.T., ed. Lewis
Publishers: Chelsea, Michigan; 1991.

(2> Calculated assuming first-order degradation kinetics.
(3) Worst-case scenario, where there is no movement in the aquifer and no

dispersion or adsorption is considered.

S:\CPFILES\ERM\S&A\94017\22\EXCEL\NATATT\NAT_ATT1.XLS Tbl 2-21



TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of U)

Action'"

1. Air Pollution Control
• General

Requirement

a. Prepare fugitive and odor emission control plan for this action.

b. Establish procedures for review of construction and operation of any source that has the
potential to emit criteria air pollutants. File an APEN with State to include estimation of
emission rates for each pollutant expected.

c. Compliance with TSCA for PCB containing wastes.

d. Ambient air quality requirements; air monitoring and reporting requirements.

e. Visible emissions, fugitive dust emissions, and VOC emissions.

f. Primary and Secondary Ambient Air Quality Standards.
g. Sources may be required to monitor air in site vicinity.

h. Emission standards for hazardous air pollutants.

i. New Facilities shall not interfere with attainment of NAAQS.

Citation'"

CAA Section 101,
40 CFR 52
35 IAC 201
40 CFR 52
35 IAC 201

40 CFR 65, 70, and
75 35 IAC 721
Clean Air Act (42
U.S.C. 7401-7642)
35 IAC 212

40 CFR Part 50
35 IAC 201

40 CFR Part 61 and 35
IAC 231
40 CFR 50
40 CFR 60

Alternatives
That May Be
Impacted by

ARAR

3-8

3-8

2 - 9

2 - 9

3 -9

3 -9
3-8

3-8

3-8
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TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of71)

Action'" Requirement Citation"
Alternatives
That May Be
Impacted by

ARAR
Air Emission Standards for
Process Vents

Air emission standards for process vents associated with distillation, fractionation, thin film
evaporation, solvent extraction, or air or steam stripping operations that manage wastes
with organic concentrations of at least 10 ppmw.

40 CFR 264.1030
35 1AC 724.930

m. Total organic emission limits from all affected process vents are 1.4 kg/h (3 Ib/h) and 2.8
Mg/yr (3.1 tons/yr).

40CFR264.1032(a)(l)
35IAC724.932(a)(l)

3 - 8

3 - 8

2. Closure and Post-Closure
of Hazardous Waste
Treatment, Storage, and
Disposal Facility (General
Requirements)

a. Eliminate the need for further maintenance and control and eliminate post-closure escape
of hazardous waste, hazardous constituents, leachate, contaminated runoff, or hazardous
waste decomposition products.

40 CFR 264.111
35 I AC 724.211

b. Removal or decontamination of all containers (i.e., liners), structures, soils and equipment
contaminated or containing hazardous waste or hazardous waste residues.

40 CFR 264.114
35 IAC 724.214

c. Develop a written closure plan. 40 CFR 264.112
35 IAC 724.212

2 - 9

2 - 9

2 - 9
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TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 3 of U)

Action"

3. Discharge to the Publicly
Owned Treatment Works
(POTW)01

Requirement

a. Pollutants that pass through the POTW without treatment, interfere with POTW operation,
or contaminate POTW sludge are prohibited.

b. Specific prohibitions include prohibiting the discharge of pollutants to POTWs that:

• Create a fire or explosion hazard in the POTW;

• Are corrosive (pH < 5.0);

• Obstruct flow resulting in interference;

• Are discharged at a flow rate and/or concentration that will result in interference; or

• Increase the temperature of wastewater entering the treatment plant that would result in
interference, or raise the POTW influent temperature above 104°F (40°C).

c. Discharge must comply with local POTW pretreatment program, including POTW-specific
pollutants, spill prevention program requirements, and reporting and monitoring
requirements.

d. RCRA permit-by-rule requirements must be complied with for discharges of RCRA
hazardous wastes to POTWs by truck, rail, or dedicated pipe.

e. Recommendations for sewer works.

f. Pretreatment standards and monitoring and reporting requirements for discharge of
contaminants to POTWs.

Citation"'

40 CFR 403.5
35 IAC 310.201

40 CFR 403.5
35 IAC 307.1 101-.1 103

40 CFR 403.5,
Knollwood POTW
requirements, 35 1AC
310
40 CFR 264.70(c)
40 CFR 264.71,
40 CFR 264.72
35 IAC 724.170-.172
35 IAC 370

40 CFR 403,
35 IAC 310.201-233,
310.400-444, and
310.601-635

Alternatives
That May Be
Impacted by

ARAR
3-8

3-8

3-8

3-8

3-8

3-8



TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 4 of11)

Action

3. Discharge to the Publicly
Owned Treatment Works
(POTW)'3' (Cont'd)

4. Excavation

Requirement

g. National Categorical Pretreatment Standards.

h. Construction permitting for sewer line.

i. Operation of treatment works must be under supervision of certified operator.

j. Transport of wastewater to POTW; special waste stream authorization.

a. Area from which materials are excavated may require cleanup to levels established by
closure requirements.

b. Movement of excavated materials to previously uncontaminated, on-site location and
placement in or on land may trigger land disposal restrictions.

c. Removal of nonhazardous excavated material from a CERCLA site may qualify the
material as special waste and is subject to State regulations for special waste.

d. Develop fugitive and odor emission control plan for this action if existing site plan is
inadequate.

e. File an APEN with State to include estimation of emission rates for each pollutant expected.

f. Ambient air quality requirements; air monitoring and reporting requirements

g. Construction requirements

Citation1"

40 CFR 405-471
35 IAC 310

35 IAC 309.202

35 IAC 312.101

35 IAC 721, 808,
and /or 809
40 CFR 264 Disposal
and Closure
Requirements
35 IAC 724 Disposal
and Closure
Requirements
40 CFR 268 (Subpart D)
35 IAC 728

35 IAC 810

CAA Section 101,
40 CFR 52
35 IAC 203
40 CFR 52

Clean Air Act (42
U.S.C. 7401-7642)
35 IAC 309.201-282

Alternatives
That May Be
Impacted by

ARAR
3-8

3-8

3-8

3-8

5-9

2 - 9

2 - 9

2-9

2 - 9

2 - 9

2-9
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TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 5 of 11)

Action"

4. Excavation (Cont'd)

5. Hazardous Waste
Treatment, Storage, and
Disposal Facility

• General Requirements

Requirement

h. Endangered Species Act

i. Industry safety and health standards

j. Control activity to minimize dust emissions

k. Licensing and inspection for transport of hazardous waste

a. Obtain a detailed chemical and physical analysis of a representative sample of the wastes
prior to treating, storing, or disposing of hazardous wastes and repeated as necessary to
ensure that It is accurate and up to date.

b. The owner or operator must prevent the unknowing entry and minimize the possibility for
the unauthorized entry onto the active portion of the facility.

c. Facility personnel must be trained to perform their duties to maintain facility compliance
with regulations and to respond effectively to emergencies.

d. A construction quality assurance program is required for all surface impoundment, waste
pile, and landfill units that are required to comply with 40 CFR 264.221 (c) and (d), 40 CFR
264.251 (c) and (d), and 40 CFR 261.301 (c) and (d).

Citation12'

50 CFR 200 and 402

29 CFR 1910 and 1926
56 1AC 350
40 CFR 51
35IAC212SubpartK
35 I AC 722, 723, and
724

40 CFR 264.1 3
35 IAC 724.113

40 CFR 264.14
35 I AC 724.1 14

40 CFR 264.16
35 I AC 724.1 16

40 CFR 264.19
35 IAC 724. 119

Alternatives
That May Be
Impacted by

ARAR
2 - 9

2 - 9

2 - 9

2 - 9

2 - 9

2 - 9

3 - 8

2 - 9
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TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 6 of 11)

Action"'

• Container Storage

• Tanks

Requirement

e. Containers of RCRA hazardous waste must be maintained in good condition, compatible
with hazardous waste to be stored, and closed during storage (except to add or remove
waste).

f. Inspect container storage areas weekly for deterioration.

g. Place containers on a sloped, crack-free base, and protect from contact with accumulated
liquid. Provide containment system with a capacity of 10 percent of the volume of
containers of free liquids. Remove spilled or leaked waste in a timely manner to prevent
overflow of the containment system.

h. Keep containers of ignitable or reactive waste at least 50 feet from the facility's property
line.

i. Separate incompatible materials stored near each other by a dike or other barrier.

j. At closure, remove all hazardous waste and residues from the containment system, and
decontaminate or remove all containers and liners.

k. New tank systems must have sufficient structural integrity, compatibility with the wastes to
be stored or treated, and corrosion protected to ensure that it will not collapse, rupture, or
fail.

1. Tanks must have secondary containment and release detection systems.

Citation"1

40CFR264.171-.173
35 IAC 724.271

40 CFR 264.174
35 I AC 724.274
40 CFR 264. 175
35 IAC 724.275

40 CFR 264.176
35 IAC 724.276

40 CFR 264.177
35 IAC 724.277
40 CFR 264.178
35 IAC 724.278

40CFR264.192(a)
35 IAC 724.292(a)

40 CFR 264.193
35 IAC 724.293

Alternatives
That May Be
Impacted by

ARAR
3-9

3-9

3 - 9

3 - 9

3-9

3-9

2 - 9

2 - 9



TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 7 of W

Action"' Requirement Citation
Alternatives
That May Be
Impacted by

ARAR
Tanks(Confd)

Waste Piles

Miscellaneous Units

m. General operating requirements including: (1) providing controls such as check valves and
level sensing devices, and (2) applying appropriate operating practices.

40CFR264.194
35 IAC 724.294

n. Tank systems must be inspected daily for corrosion or releases of waste, every other month
for sources of impressed current, and annually for the proper operation of the cathodic
protection system.

40CFR264.195
35 IAC 724.295

o. Responses to leaks and spills includes removing the tank system from service immediately;
containing, removing, and properly disposing of visible releases to the environment; make
the appropriate notifications within the allotted time frame; and repair or close the tank
system after a leak or spill.

40 CFR 264.196
35 IAC 724.296

p. A new waste pile must have two liners with a leachate collection and removal system
immediately between the liners.

40 CFR 264.251 (c)
35 I AC 724.351 (c)

q. Prevent runon, and control and collect runoff from a 24-hour, 25-year storm during closure
and post-closure status.

40 CFR 264.251(h)
35 I AC 724.351 (h)

2 - 9

2 - 9

2 - '

2 - 9

2 - 4

r. Consolidation in storage piles will trigger storage requirements.

Standards for miscellaneous units (long-term retrievable storage; thermal treatment other
than incineration; open burning; open detonation; chemical, physical, and biological
treatment units other than tanks; surface impoundments; or land treatment units) require
that new miscellaneous units must satisfy environmental performance standards to protect
human health and the environment. This includes, but is not limited to, the protection of
ground water, surface water, and air quality, and the limitation of the potential exposure to
humans, wildlife, and vegetation.

40 CFR 262.34, 40 CFR
268 (Subpart E)
35 IAC 262.34, 268
Subpart E

2 - 9

40 CFR 264.600-.603
(Subpart X)
35 IAC 724.700-.703
(Subpart X)

5 - 9

s:\tpl il



TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 8 of 11)

Action'"

• Design and Construction of
Treatment, Storage, and
Disposal Facility

• Contingency and
Emergency Procedures

6. I lazardous Waste
Generator Requirements

7. Land Disposal

Requirement

t. Because portions of the site are within a 100-year floodplain, the following are required: (1)
an engineering analysis to indicate the various hydrodynamic forces expected to result at
the site as a consequence of a 100-year flood; and (2) structural or other engineering studies
showing the design of operational units (e.g., tanks, incinerators), and flood protection
devices (e.g., floodwalls, dikes) at the facility and how these will prevent washout.

u. Requires permit for construction of treatment facility and specifies standards for facility.

v. Preparation of contingency and emergency procedures plans that contain: emergency
response activities, emergency contact information, emergency equipment description and
location at the facility, evacuation routes, and telephone numbers of local authorities and
hospitals.

a. Manifest regulations for generators that transport hazardous waste off-site.

b. Hazardous waste pre-transport requirements include labeling, marking, placarding, and
accumulation time.

c. Recordkeeping and reporting requirements include hazardous waste determination
analyses, storage area design and integrity certifications, inspection records, waste removal
records, and signed manifests for wastes shipped off-site.

a. Off-site solid waste land disposal units must meet the federal guidelines for the land
disposal of solid wastes.

b. Disposal of special waste off-site.
c. A waste identified in the table "Treatment Standards for Hazardous Waste" (the table is in

the cited reference) may be land disposed only if it meets the requirements found in the
table.

Citation"

40 CFR 270.14
(b)(l l)( i i i )and(iv)
35 IAC 703.1 84(d)(l)
and (2)

40 CFR 270
35 IAC 309.146
40 CFR Subpart D
264.50 - .56
35 IAC Subpart D

40 CFR 262.20 - .23
(Subpart B)
35 IAC 722.120 - .123
(Subpart B)
40 CFR 262.30 - .34
(Subpart C)
35 IAC 722.130 -.134
(Subpart C)
40 CFR 262.40 - .44
(Subpart D)
35IAC722.140-.144
(Subpart D)
40 CFR 241
35 1AC 728
35 IAC 808
40 CFR 268.40
35 IAC 728.140

Alternatives
That May Be
Impacted by

ARAR
2 - 9

3-8

3-9

2 - 9

2-9

2 - 9

2 - 9

2 - 9
2 - 9
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TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 9 of 11)

•I , . (ItAction

7. Land Disposal (Cont'd)

8. Noise Pollution Control

9. PCBs
• Spill Cleanup Policy

• Storage Prior to Disposal141

Requirement

d. For characteristic wastes that are subject to treatment standards in the table "Treatment
Standards for Hazardous Wastes" all underlying hazardous constituents must meet the
UTSs (found in 40 CFR 268.48), Table UTS, prior to land disposal.

e. Land disposal of RCRA hazardous waste must be in units that meet minimum technology
requirements under RCRA.

a. Regulates noise levels of certain activities.

a. After excavation of soil above 10 mg/kg by weight of PCBs in non-restricted areas,
backfilling with at least 10 inches of clean soil (i.e., soil with PCB concentrations less than 1
mg/kg) will be required.

b. Storage facilities must be constructed:

• With an adequate roof and walls.
• With a floor and curb of impervious materials.
• Without drain valves, floor drains, expansion joints, sewer lines or other openings.
• Above the 100-year floodplain.

c. Storage area must be properly marked.

d. No item of movable equipment used to handle PCBs that comes into contact with PCBs
shall be moved from the storage area unless it has been decontaminated under 40 CFR
761.79.

e. All stored articles must be checked for leaks every 30 days.

f. Containers must be dated when they are placed in storage. All PCB articles or containers
must be removed and disposed of within one year of storage.

Citation"

40 CFR 268.40(e)
35 IAC 728.140(3)

40 CFR 264.301
35 IAC 724.401
35 IAC 902

40CFR761.125(c)(4)(v)

TSCA
40 CFR 761 .65

40CFR761.65(b)(3)

40CFR761.65(b)(4)

40CFR761.65(b)(5)

40 CFR 761 .65 and
761.180

Alternatives
That May Be
Impacted by

ARAR
2 - 9

2 - 9

3-8

5a-9

2 - 9

2 - 9

2 - 9

2 - 9

2 - 9



TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page W of 11)

Action"

• Temporary Storage

• Disposal of Liquid
Containing PCBs

• Disposal of Non-liquid
Waste Containing PCBs

• PCB Generator
Requirements

10. Special Waste Generator
Requirements

11. Transportation (Off-Site)

Requirement

g. PCB containers containing non-liquid PCBs such as contaminated soil, rags, and debris; and
PCB containers containing liquid PCBs at a concentration between 50 and 500 ppm may be
stored temporarily (i.e., up to 30 days) in an area that does not meet storage requirements
of 40 CFR 261 .65(b) provided a Spill Prevention, Control and Countermeasure Plan has
been prepared for the temporary storage area in accordance with 40 CFR Part 112. In
addition, each container must bear a notation that indicates that the liquids in the drums do
not exceed 500 ppm PCB.

h. Treatment standards under RCRA LDRs for liquids at a concentration of or greater than 50
ppm PCBs are incineration, landfil l ing in a TSCA-approved chemical waste landfill if the
waste is not ignitable as described in 40 CFR 761 .75(b)(8)(iii), or burning in high efficiency
boilers in a facility that is approved in accordance with 40 CFR 761.60(e) (i.e., that can
destroy PCBs as efficiently as does a high efficiency boiler or incinerator).

i. Liquid hazardous wastes containing PCBs at concentrations greater than or equal to 500
ppm must be incinerated in accordance with 40 CFR 761.60.

j. Any non-liquid PCBs at concentrations of 50 ppm or greater in the form of contaminated
soil, rags, or other debris shall be disposed of in a TSCA-approved incinerator or in a
TSCA-approved chemical waste landf i l l .

k. Manifest requirements.

a. No person shall deliver special waste to a hauler unless the waste is accompanied by a
manifest as specified in Section 35 1AC 808.122, and the hauler has a special waste hauling
permit issued pursuant to 35 111. Adm. Code 809.

b. Manifest requirement.
a. Transportation of non-hazardous waste off-site by truck or rail must comply with DOT

regulations, including shipping containers/vehicles, record-keeping and procedures to
prevent hazards.

b. Transportation and disposal of hazardous waste excavated from a CERCLA site will
require State administrative and financial assurance, and a State manifest.

Citation'21

40CFR761.65(c)(l)(ii)

40 CFR 268.42
40 CFR 761 .60
40 CFR 761 .70
35 IAC 728.142

40 CFR 761 .70

40 CFR 761. 60

40 CFR 761. 207 and
208
35IAC121(b)

35 IAC 122
49 CFR 100-199
92 IAC 102-180-

35 IAC 728

Alternatives
That May Be
Impacted by

ARAR
2 - 9

2 - 9

2 - 9

2 - 9

2 - 9

5 and 6

5 and 6
2 - 9

2 - 9



TABLE 2-22

POTENTIAL ACTION-SPECIFIC REQUIREMENTS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 11 of W

Action"

11. Transportation (Off-Site)
(Cont'd)

Requirement

c. No person shall haul or otherwise transport any special waste without a current valid
waste hauling permit unless the hauler is exempt from the special waste hauling permit
requirements.

d. Transportation of RCRA hazardous wastes is regulated under both RCRA and DOT
regulations.

Citation"

35 IAC 809.201

40 CFR 263, 35 IAC 723
49 CFR 100-199, 92 IAC
102-180

Alternatives
That May Be
Impacted by

ARAR
2 - 9

2 - 9

Key:
APEN = Air Pollution Emission Notice.
ARAR = Applicable or Relevant and Appropriate Requirement.
CAA = Clean Air Act.
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act.
CFR = Code of Federal Regulations.
DOT = Department of Transportation.
IAC = Illinois Administrative Code.
LDRs = Land disposal restrictions.
PCB = Polychlorinated Biphenyl.
POTW = Publicly Owned Treatment Works.
RCRA = Resource Conservation and Recovery Act.
TSCA = Toxic Substances Control Act.
VOCs = Volatile organic compounds.
NAAQS = National Ambient Air Quality Standards.
UTSs = Universal Treatment Standards.

Notes:
'" Action alternatives from Record of Decision key word index.
121 Several of the ARARs that have been established by the Federal government may be covered by matching State regulations, and the State may have the authority to

manage these programs.
'" These regulations apply regardless of whether the remedial action discharges into the sewer or trucks the waste to an inlet to the sewage conveyance system located

"upstream" of the POTW.
(4> Storage of PCBs at concentrations of 50 parts per million (ppm) or greater or items with PCB concentrations of 50 ppm or greater.

.\:W|iliU-.sViin^&a\'l-llll7\22\w|)\rpc.s\l.s rv.l rpl\lahlc.s\lhl2 22 rv.l



TABLE 2-23

EVALUATION OF PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of 2)

Media
Soil exceeding
a carcinogenic
risk of IxlO"1

Ground water

General Response Actions
Capping

Treatment

Disposal

Extraction technologies

Ex situ treatment

Disposal of treated
ground water

Disposal of treatment
residuals

Process Options
Multilayer

Soil

Concrete

Asphalt

InsituS/S
Ex situ S/S
Off-site incineration
On-site thermal desorption

Off-site thermal desorption

On-site backfilling
Off -site landfilling in Subtitle
D landfill
Interceptor trenches
Extraction wells
Oil /water separation
Dissolved air floatation
Air stripping
Carbon adsorption
Sedimentation
Filtration
Advanced oxidation
processes
Biological treatment
Incineration
POTW treatment

Commercial treatment/
disposal facility
POTW discharge

Des Plaines River discharge
Off-site landfilling in Subtitle
D, Subtitle C, or TSCA and
Subtitle C landfills
Off-site incineration at
Subtitle C or TSCA and
Subtitle C facility
Off-site thermal regeneration
(activated carbon only)

Effectiveness
Effective, least susceptible to weathering and cracking.

Effective, low susceptibility to weathering and cracking.

Effective but susceptible to weathering and cracking.

Effective but susceptible to weathering and cracking.

Effective and reliable.
Effective and reliable.
Effective and reliable.
Effectiveness depends on maintaining appropriate process
conditions.
Effectiveness depends on maintaining appropriate process
conditions.
Effective and reliable.
Effective and reliable.

Effective and reliable.
Effective and reliable
Effective and reliable.
Effective and reliable.
Effective and reliable.
Effective and reliable.
Effective and reliable.
Effective and reliable.
Effective and reliable.

Effective and reliable.
Effective for concentrated streams, possibly including sludges.
Effectiveness and reliability require meeting pretreatment
requirements.
Effective and reliable, requires transportation.

Effectiveness and reliability requires meeting pretreatment
standards.
Effective and reliable.
Effective and reliable.

Effective and reliable.

Effective and reliable.

Impletnentability
Readily implementable, severe restrictions on future land
use.

Readily implementable, future land use restricted to
activities non-disruptive of the vegetative cover.
Readily implementable, compatible with potential future
land use.
Readily implementable, compatible with potential future
land use.
Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable, air permits may be required.

Readily implementable, air permits may be required.

Readily implementable.
Readily implementable.

Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable.
Readily implementable.

Readily implementable.
Readily implementable.
Readily implementable, requires permit from the local
POTW.
Nearest RCRA facility is 140 miles away.

Readily implementable, requires permit from the local
POTW.
Readily implementable, requires NPDES.
Readily implementable.

Readily implementable.

Readily implementable.

Cost
High capital and low O&M

Least expensive, low capital and low O&M.

High capital and moderate O&M.

Low capital and high O&M.

Low capital and low O&M.
Moderate capital and no O&M.
High capital and no O&M.
Moderate capital and no O&M.

High capital and no O&M, more expensive than on-site thermal
desorption.
Low capital and low O&M.
Moderate capital and no O&M.

Low capital and moderate O&M.
Low capital and moderate O&M.
Low capital and low O&M.
Moderate capital and low O&M.
High capital and low O&M.
Moderate capital and moderate O&M.
Moderate capital and moderate O&M.
Moderate capital and low O&M.
High capital and low O&M.

Moderate capital and high O&M.
Low capital and high O&M.
Moderate capital and low O&M.

High capital and high O&M; requires on-site storage prior to
discharge.
Moderate capital and low O&M.

Moderate capital and moderate O&M.
Moderate O&M (disposal is continuous).

High O&M (disposal is continuous).

Moderate O&M (disposal is continuous).

S:\CPFILES\ERM\SiA\94017\22\WP\RPTS\FS-RV3.RPT\TABLES\TBL2-23.RV3



TABLE 2-23

EVALUATION OF PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of 2)

Media
LNAPL

General Response Actions
Ex situ treatment1

Recovery of free-phase
LNAPL

Disposal4

Process Options
Ex situ S/S
Off-site incineration
On-site thermal desorption

Off-site thermal desorption

Passive recovery''

Active recovery3

Active recovery with
surfactant flushing
Off-site incineration
On-site backfilling
Off-site landfilling in TSCA
and Subtitle C landfill
Off-site landfilling in Subtitle
C landfill

Effectiveness
Effective and reliable if appropriate binder is used.
Effective and reliable.
Effectiveness depends on maintaining appropriate process
conditions.
Effectiveness depends on maintaining appropriate process
conditions.
Effective and reliable.

Effective and reliable.
Effectiveness and reliability depend on delivering surfactant
to contaminated soil.
Effective and reliable.
Effective and reliable.
Effective and reliable.

Effective and reliable.

Implem entability
Readily implementable.
Readily implementable.
Readily implementable, air permits may be required.

Readily implementable, air permits may be required.

Readily implementable.

Readily implementable.
Implementability unknown.

Readily implementable.
Readily implementable.
Readily implementable.

Readily implementable.

Cost
Moderate capital and no O&M.
High capital and no O&M.
Moderate capital and no O&M.

Moderate capital and no O&M.

Moderate capital and low O&M.

Moderate capital and low O&M.
High capital and moderate O&M.

High capital and no O&M.
Excavation must remain open during soil treatment.
High capital and non O&M.

Moderate capital and no O&M.

Key:

O&M = Operation and maintenance
PCB = Polychlorinated biphenyl

LNAPL = Light nonaqueous phase liquid
POTW = Publicly owned treatment works

NPDES = National Pollutant Discharge Elimination System
S/S = Solidification/Stabilization

RCRA = Resource Conservation and Recovery Act

Applies to the LNAPL-contaminated unconsolidated materials at the water table interface and liquid LNAPL that is excavated with those materials.
Applies to recovery of LNAPL only; no ground water extraction would occur, except by incidental, small amounts.
Includes ground water extraction/treatment/disposal.
Applies to free-phase LNAPL and LNAPL-contaminated materials, with or without treatment.

S:\CPFILES\ERM\S&A\»4017\22\WP\RPTS\FS-RV3.RPT\TABLES\TBU-H.RV3



TABLE 2-24

MATRIX OF ARMOS MODELING SCENARIOS
LENZ OIL SITE

LEMONT, ILLINOIS

Soil Residual
LNAPL Percentage
of the Total Initial

LNAPL Volume Estimate

Low Residual (7% - 24%)

Moderate Residual (58% - 68%)

High Residual (70% - 85%)

Four
Passive

Extraction
Trenches

ARMOS RUN 1

ARMOS RUN 2

ARMOS RUN 3

Three Trenches
Actively

Pumping at a
Combined Rate

of 11 gpm

ARMOS RUN 4

ARMOS RUN 5

ARMOS RUN 6

Four Trenches
Actively Pumping at a

Combined Rate of 20 gpm,
and Surfactant Infiltrated

at a Rate of 10 gpm

ARMOS RUN 7

ARMOS RUN 8

ARMOS RUN 9

Two Trenches
Actively Pumping

at a Combined Rate of
8.8 gpm, and the LNAPL

within the Unconsolidated
Soils has been Excavated

ARMOS RUN 10

ARMOS RUN 11

ARMOS RUN 12

Three Trenches Actively Pumping
at a Combined Rate of 13.5 gpm,

Surfactant Infiltrated at a
Rate of 5 gpm, and the LNAPL

within the Unconsolidated
Soils has been Excavated

ARMOS RUN 13

ARMOS RUN 14

ARMOS RUN 15

Key:
ARMOS = Areal Multiphase Organic Simulator, version 5.11, by ES&T, Blacksburg, Virginia.
LNAPL = Light nonaqueous phase liquid

gpm = Gallons per minute

LNAPL.XLS Sheet2 2/10/97 3:52 PM



TABLE 2-25

SUMMARY OF ARMOS MODELING RESULTS
LENZ OIL SITE

LEMONT, ILLINOIS

ARMOS Model
Run

Runl
Run 2
Run 3
Run 4
Run 5
Run 6
Run 7
Run 8
Run 9
Run 10
Run 11
Run 12
Run 13
Run 14
Run 15

Soil Residual
Capacity

Low
Moderate

High
Low

Moderate
High
Low

Moderate
High
Low

Moderate
High
Low

Moderate
High

Total Starting
LNAPL Volume '

(gallons)
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
2,388
2,388
2,388
2,388
2,388
2,388

Cumulative LNAPL
Recovery After 20 Years

(gallons)
2,973
1,025
382

2,758
1,262
821

2,756
1,296
819

1,861
840
519

1,776
850
435

Total LNAPL that
is Nonrecoverable

After 20 Years (gallons)
246

2,466
3,065
600

2,242
2,855
777

2,087
2,731
419

1,525
1,848
582

1,497
1,784

Total LNAPL
Remaining After
20 Years (gallons)

604
2,553
3,196
819

2,315
2,757
822

2,281
2,759
527

1,548
1,869
612

1,538
1,953

Percent of LNAPL
Recovered After

20 Years *
83%
29%
11%
77%
35%
23%
77%
36%
23%
78%
35%
22%
74%
36%
18%

Percent of LNAPL
Remaining After

20 Years 5

17%
71%
89%
23%
65%
77%
23%
64%
77%
22%
65%
78%
26%
64%
82%

Key:
LNAPL = Light nonaqueous phase liquid.
ARMOS = "Areal Multiphase Organic Simulator", version 5.11, by ES&T of Blacksburg, Virginia.

1 The LNAPL contained in the unconsolidated soils and gravels (i.e., 1,190 gallons) has been removed through excavation for Runs 10 through 15.
2 LNAPL recovered through the operation of the passive or active recovery systems.
3 Percent of the total starting LNAPL volume, which excludes any LNAPL removed through excavation. •



TABLE 2-25a

SUMMARY OF ARMOS MODELING RESULTS FOR EACH ALTERNATIVE
LENZ OIL SITE

LEMONT, ILLINOIS

Alternative
Number

2

3, 4, 5, 5a

6,6a

7

8

ARMOS Model
Run

Runl
Run 2
Run 3
Run 4
Run 5
Run 6
Run 7
Run 8
Run 9
Run 10
Run 11
Run 12
Run 13
Run 14
Run 15

Soil Residual
Capacity

Low
Moderate

High
Low

Moderate
High
Low

Moderate
High
Low

Moderate
High
Low

Moderate
High

Total Initial
LNAPL Volume '

(gallons)
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578
3,578

Cumulative LNAPL
Removal After 20 Years '

(gallons)
2,973
1,025
382

2,758
1,262
821

2,756
1,296
819

3,051
2,029
1,708
2,965
2,040
1,624

Total LNAPL
Remaining After
20 Years (gallons)

604
2,553
3,196
819

2,315
2,757
822

2,281
2,759
527

1,548
1,869
612

1,538
1,953

Percent of LNAPL
Removed After

20 Years '
83%
29%
11%
77%
35%
23%
77%
36%
23%
85%
57%
48%
83%
57%
45%

Percent of LNAPL
Remaining After

20 Years '
17%
71%
89%
23%
65%
77%
23%
64%
77%
15%
43%
52%
17%
43%
55%

Key:
LNAPL = Light nonaqueous phase liquid.

ARMOS = "Areal Multiphase Organic Simulator", version 5.11, by ES&T of Blacksburg, Virginia.

Estimated LNAPL volume prior to any site remediation.
2 Estimated LNAPL volume after 20 years of remediation, including both removal by excavation (if any) and recovery through
operation of passive or active recovery systems.

3 Percent with respect to the total LNAPL volume prior to any site remediation.

LNAPL.XLS Sheets 2/11/97 8:11 AM



TABLE 2-26

SELECTED OPTIMAL COMBINATIONS OF PUMPING RATES1

LENZ OIL SITE
LEMONT, ILLINOIS

ALTERNATIVE
3,4,5, and 5a

7

6and 6a

8

REMEDIAL
OPTION

IB - Active, 3 trenches
Minimum
Maximum
Design average2

2 - Active, 2 trenches
Minimum
Maximum
Design average2

3 - Enhanced, 4 trenches
Minimum
Maximum
Design average2

4 - Enhanced, 3 trenches
Minimum
Maximum
Design average2

EXTRACTION TRENCHES
TOTAL FLOW RATE

11
25.66
19.5

8.82
19.95
15

20.04
35.45

28

13.53
27.48

21

EXTRACTION WELLS PUMPING RATES
EW-1

2
2
2

1
3
2

1
2

1.5

2
2
2

EW-2

0.75
2

1.4

1
3
2

1
2

1.5

0.75
0.75
0.8

EW-3

0.75
2

1.4

1
3
2

1
2

1.5

0.75
0.75
0.8

EW-4

0.75
2

1.4

1
3
2

1
2

1.5

0.75
3

1.9

EW-5

2
3

2.5

2
3.5
2.8

2
4
3

3
4

3.5

TOTAL FLOW

6.3
11
8.7

6
15.5
10.8

6
12
9

7.3
10.5

9

CUMULATIVE
DISCHARGE RATE

17.3
36.7
28.2

14.8
35.5
25.8

26.0
47.5
37.0

20.8
38.0
30.0

NOTE:
Pumping and flow rates are in units of gallons per minute (gpm).
Flow rate to be used for the design of the alternatives in Section 3.0. The values shown were calculated
as the average of the minimum and maximum flow rates and were rounded as appropiate.

C:\..\94017\21\OTHER\MODFLOW\WORKSHEE\Tiblc226Slicct2 ll/J/96 MB AM



TABLE 2-27

REMAINING PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of2)

Media
Soil Exceeding a
Carcinogenic Risk
of 1 x ICT1

Ground Water

LNAPL

General Response Action
No action
Institutional controls

Containment

Excavation/ex situ
treatment/disposal

No action
Institutional controls

Containment
Active restoration of the aquifer

Disposal

Natural attenuation

No action
Institutional controls

Excavation/ex situ
treatment/disposal

Remedial Technology Option
No action
Fencing
Deed restrictions
Multilayered cap
Soil cap
Concrete or asphalt cap
Excavation
Ex situ treatment

Ex situ S/S
On-site thermal desorption

Disposal
On-site backfilling
Off-site landfilling in Subtitle D landfill

No action
Deed restrictions
Monitoring
Hydraulic barrier
Extraction

Extraction wells
Interceptor trenches

Ex situ treatment
Oil/water separation
Dissolved air flotation
Air stripping
Carbon adsorption
Sedimentation and filtration
Advanced oxidation processes
Incineration
Biological treatment
POTW treatment
Commercial treatment/disposal facility

POTW discharge
Commercial treatment/disposal facility
Institutional controls
Monitoring
No action
Deed restrictions
Monitoring
Excavation
Ex situ treatment

Ex situ S/S
Off-site incineration
On-site thermal desorption

Disposal
Off-site Subtitle C landfill
On-site backfilling

s:\cpfiles\enn\s&a\94017\21\wp\rpts\fs-rv2.rpt\tables\tbl2-27.doc



TABLE 2-27

REMAINING PROCESS OPTIONS
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of 2)

Media
LNAPL
(continued)

General Response Action
Passive recovery /disposal

Active recovery /disposal

Remedial Technology Option
Recovery

Interceptor trenches
Disposal

Off -site incineration
Off-site Subtitle C landfill

Recovery
Interceptor trenches

Enhancements
Surfactant flushing

Disposal
Off -site incineration
Off-site Subtitle C landfill

Key:

S/S = Solidification/Stabilization
POTW = Publicly Owned Treatment Works

s:\cpfi]es\erm\s&a\94017\21\wp\rpts\fs-rv2.rpt\tables\tbl2-27.doc
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APPROX. SCALE (ft.

100

SYMBOL LEGEND
EXCESS CARCINOGENIC
RISK BETWEEN 1X10~6

AND 1X10~5

EXCESS CARCINOGENIC
RISK BETWEEN 1X10~5

AND 1X10~4

EXCESS CARCINOGENIC
RISK ABOVE 1X10~4

——— IEPA EXCAVATION BOUNDARY

——— DRAINAGE DITCH

——— PROPERTY LINE

—*—— FENCE LINE

=±= RAILROAD

SOIL BORING WHERE (I)
OR (II) INDICATES PHASE
I OR II

WATER SURFACE

NOTE:
1. LOCATIONS ARE BASED ON IEPA FIELD MEASUREMENTS AND HAVE NOT BEEN

SURVEYED. THEREFORE, LOCATIONS SHOULD BE CONSIDERED APPROXIMATE.

2. DASHED CONTOUR LINES SHOW ESTIMATED BOUNDARIES WHERE EXTERIOR
BORING DATA ARE NOT AVAILABLE.

FIGURE 2-1
AREAS EXHIBITING VARIOUS LEVELS OF EXCESS

CARCINOGENIC RISKS IN SHALLOW (0-5 FOOT) SOIL
FUTURE ON-SITE RESIDENT SCENARIO

LENZ OIL SITE
LEMONT, ILLINOIS

ERM
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APPROX. SCALE (ft.)

0 100

SYMBOL LEGEND

a
J

o
<

EXCESS CARCINOGENIC
RISK ABOVE 1X1CT6

EXCESS CARCINOGENIC
RISK ABOVE 1X1CT5

——— IEPA EXCAVATION BOUNDARY

——— DRAINAGE DITCH

——— PROPERTY LINE

—*—— FENCE LINE

Î = RAILROAD

SOIL BORING WHERE (I)
OR (II) INDICATES PHASE
I OR II

WATER SURFACE

NOTE:

2.

LOCATIONS ARE BASED ON IEPA FIELD MEASUREMENTS AND HAVE NOT BEEN
SURVEYED. THEREFORE, LOCATIONS SHOULD BE CONSIDERED APPROXIMATE.

DASHED CONTOUR LINES SHOW ESTIMATED BOUNDARIES WHERE EXTERIOR
BORING DATA ARE NOT AVAILABLE.

FIGURE 2-1a
AREAS EXHIBITING VARIOUS LEVELS OF EXCESS

CARCINOGENIC RISK IN SHALLOW (0-5 FOOT) SOIL
CURRENT ADJACENT RESIDENT SCENARIO

LENZ OIL SITE
LEMONT, ILLINOIS

ERM
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MW-5S

1.2-DICHLOROETHANE
PCBs (TOTAL)

31 J
107

MW-8S

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

G104L

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

G104D

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

a.

8

G106L

BENZENE
PCBs (TOTAL)

340 J
257 J

NOTE:

r;

Q
4
I

C

c

n:
UJ

in

i

KEY:

ALL CONCENTRATIONS ARE IN ug/L

J = OUANTITATION IS APPROXIMATE BECAUSE
OF LIMITATIONS IDENTIFIED DURING THE
QUALITY ASSURANCE REVIEW

MCLs - MAXIMUM CONTAMINANT LEVELS

PCBs = POLYCHLORINATED BIPHENYLS

APPROX^CALEjfU

0 120

os oa o
!?

N900 N900

N200

N100

MW-6S

MW-1S

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

MW-4S

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

MW-2S

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

G102L

TRICHLOROETHENE
VINYL CHLORIDE

6
11 J

G102D

VINYL CHLORIDE 15 J

MW-6S

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

MW-3S

NO ORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

SYMBOL LEGEND
• WELL LOCATION

• • • • — DRAINAGE DITCH

• - -——— PROPERTY LINE

H——|—— RAILROAD

S100

PLAINES RIVER

N100

FIGURE 2-2
UPPER AQUIFER SAMPLING LOCATIONS

EXCEEDING THE ILLINOIS CLASS I STANDARDS
AND MAXIMUM CONTAMINANT LEVELS

sioo FOR ORGANIC PARAMETERS
LENZ OIL SITE

LEMONT, ILLINOIS

ERM
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NOTE:

MW-5S

IRON
LEAD
MANGANESE
VANADIUM

127,000 J
532 J

3,920 J
79.8 J

MW-8S

LEAD 86.5 J

G104L

NO INORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

G104D

NO INORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

G106L

LEAD 564

G102D

NO INORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLs

o
.X"I/I KEY:

o
c

u
x"
l/>

Q.
O

ALL CONCENTRATIONS ARE IN ug/L

J = OUANTITATION IS APPROXIMATE BECAUSE
OF LIMITATIONS IDENTIFIED DURING THE
QUALITY ASSURANCE REVIEW

MCLa - MAXIMUM CONTAMINANT LEVELS

PCBs = POLYCHLORINATED BIPHENYLS

APPROX.SCALE (ft.)

0 120

N900 N900

N800

SHED G102D

" G102L

N100

MW-6S

MW-5S

CHROMIUM
IRON
LEAD
MANGANESE
NICKEL
VANADIUM

117 J
192,000 J

126 J
4,650 J

164 J
130 J

MW-4S

ARSENIC
LEAD

92.0 J
173 J

MW-2S

CHROMIUM
IRON
LEAD
NICKEL
VANADIUM

107 J
129,000 J

55.4 J
104 J
80.8 J

G102L

NO INORGANIC DETECTIONS ABOVE
CLASS I AQUIFER STANDARDS
OR MCLa

MW-6S

LEAD 26.3

MW-3S

LEAD 35.7

MW-3S

— h

SYMBOL
e

-H— 1 —

LEGEND
WELL LOCATION

DRAINAGE DITCH

PROPERTY LINE

RAILROAD

S100

PLAINES RIVER

N100

FIGURE 2-3
0 UPPER AQUIFER SAMPLING LOCATIONS

EXCEEDING THE ILLINOIS CLASS I STANDARDS
AND MAXIMUM CONTAMINANT LEVELS

FOR UNFILTERED INORGANIC PARAMETERS
sioo LENZ OIL SITE
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3.0 DETAILED ANALYSIS OF ALTERNATIVES

This section presents a detailed evaluation of alternatives for the
remediation of the Lenz Oil site, and includes:

• The assembling of alternatives,
• A description and evaluation of individual alternatives, and
• The comparative analysis of alternatives.

3.1 ASSEMBLING OF ALTERNATIVES

Remedial action alternatives were developed from the remedial
technologies that remained after the completion of the process option
screening described in Section 2.6. Each of the alternatives was developed
to address the identified sources and pathways, achieve the overall goal of
protecting human health and the environment, and meet the ARARs.

The assembled alternatives and the general response actions included in
each alternative are summarized in Tables 3-1 and 3-2. These alternatives
were assembled to meet the requirements in the Guidance for Conducting
Remedial Investigations and Feasibility Studies under CERCLA (USEPA,
1988a) for an evaluation of the following types of alternatives:

• A "no action" alternative (Alternative 1),

• A passive LNAPL recovery alternative (Alternative 2) and an
alternative including the complete removal of the LNAPL-
contaminated material (Alternative 9), and

• Alternatives that use either natural attenuation or active restoration of
the aquifer with different combinations of soil treatment and LNAPL
remediation (Alternatives 3 through 8).

The detailed evaluation of alternatives and associated cost estimates
presented in this section are based on the following assumptions:

» Cap. A cap was used only if the soils that produce an estimated cancer
risk exceeding 1 x 104 are not remediated, to prevent contact with
these soils. Four different types of caps were evaluated (i.e.,
multilayered, soil, asphalt, and concrete caps) because each one of
them presents different benefits and drawbacks (including different
costs).

• LNAPL recovery system. A three-trench system located within the
LNAPL area was used in Alternatives 3 through 5a for the active
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recovery of the LNAPL without surfactant. Two trenches are used in
Alternative 7 because the LNAPL and LNAPL-contaminated
unconsolidated soils and gravels would also be removed from the
northwestern section of the LNAPL plume. Four trenches are
proposed for Alternative 2 to provide an additional downgradient
trench that would contain any migrating LNAPL. Finally, this
additional downgradient trench is used for Alternatives 6, 6a, and 8 to
ensure the recovery of the surfactant and solubilized LNAPL.

• Ground water recovery system. The active LNAPL recovery systems
would also collect ground water from the site and the LNAPL area.
These trenches would extract shallow ground water (i.e., from a depth
of about 2.5 feet below the water table). Five extraction wells near the
river would be used to collect deeper contaminants that may not be
captured in the trench area and the shallow contamination detected in
well MW-6S near the river. This configuration reduces the smearing of
the LNAPL because the drawdown at the trenches does not need to be
as great as if the trenches had to collect the water from the area of the
monitoring wells near the river. The wells are used in Alternatives 3
through 8.

• Depth of ground water to be remediated. Only remediation of the
shallow aquifer (i.e., less than 31 feet BGS) is included in the
alternatives that include active aquifer restoration. As indicated in
Section 2.3.2, only benzene posed any carcinogenic risk for the deeper
portion of the aquifer (i.e., 37 to 52 feet BGS), and the only compounds
causing the exceedance of the hazard index of 1 for the deeper portion
of the aquifer are arsenic and antimony. In addition, antimony, iron,
and manganese are present in the deep aquifer samples at levels above
the Illinois Class I ground water standards or MCLs. Based on an
evaluation of the RI results, restoration of the deep aquifer is not
necessary for the following reasons:

- Antimony was detected in only one on-site deep well (i.e., MW-
2D).

- Arsenic is present in the deep aquifer at concentrations lower than
the Illinois Class I ground water standard and MCL.

Benzene was detected in only one of the deep wells (i.e., G106DR),
at a concentration of 10 fJg/L. This concentration is suspected to be
the result of carryover of contaminants during drilling, because this
well is located within the LNAPL area.

- Iron and manganese are not contaminants related to the site
activities (i.e., oil and solvent storage).
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Instead of increasing the volume of water to be extracted, treated, and
discharged just to handle benzene in an isolated location, the
alternatives that include active aquifer restoration include the:
(1) collection of samples from G106DR to confirm the benzene
concentration in the deep well, and (2) monitoring of the effect of the
shallow aquifer remediation on the deeper aquifer. As a contingency,
if the long-term monitoring (for at least 5 years) does not show an
improvement in the concentrations of contaminants in the deep
aquifer, additional extraction wells may be installed to remediate the
deeper portion of the aquifer. If necessary, the ground water
treatment system would be augmented at that time to handle the
increased flow of ground water.

• Soil to be remediated. The volume of soil to be remediated is based on
the RI data and, for the soils that exceed the 1 x 1CT4 carcinogenic risk,
on the toxicity factors included in the Baseline Risk Assessment
document. These toxicity factors should be updated and new volumes
calculated prior to issuance of the ROD to determine the required
remediation volume. The following options were used from the soils
to be remediated:

- Soil exceeding carcinogenic risk levels under the future on-site
resident scenario. Alternatives 2, 3, and 4 address the soils that
exceed a carcinogenic risk of 1 x 106 by preventing contact with the
soil. Alternatives 5, 5a, 6, 6a, 7, 8, and 9 address only the soils that
exceed the 1 x 1CT1 level through various treatment and disposal
methods.

- LNAPL-contaminated materials. The alternatives that include the
excavation of LNAPL-contaminated unconsolidated soils and
gravels (i.e., Alternatives 7 and 8) remediate both the on-site Area 2
and the portion of LNAPL Area 1 where the LNAPL is within the
unconsolidated soils and gravels. An alternative that includes the
excavation of both the LNAPL-contaminated unconsolidated soils
and gravels and the LNAPL-contaminated bedrock was also
considered (i.e., Alternative 9).

• RCRA status of LNAPL and LNAPL-contaminated soils and ground
water. As indicated in Section 2.1.1.1, the LNAPL will be considered in
this FS to be a RCRA-listed hazardous waste. In addition, the LNAPL
is a characteristic hazardous waste (see Section 1.5.3.3). However,
LNAPL-contaminated soils and ground water would be considered
nonhazardous if (1) the calculated carcinogenic risks produced by
listed constituents are less than 1 x 106, and (2) the soils and ground
water are not characteristic. If these requirements are met, RCRA
would no longer be appropriate (see Section 2.1.1.1).
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Process options to be used. Off-site disposal, ex situ 5/5, and low
temperature thermal desorption (LTTD) for soils exceeding the 1 x 10"1

carcinogenic risk; LTTD or ex situ 5/S for LNAPL-contaminated
materials; ground water recovery near the river with extraction wells;
ground water treatment through oil/water separation, air stripping,
and suspended solids removal; LNAPL active recovery with trenches;
and enhancement of the active recovery of LNAPL with surfactants are
process options that have been selected for the detailed evaluation of
the alternatives. However, alternate process options that meet the
performance standards established in the ROD for the site would
replace or augment any of these options if found to be cost-effective at
the design stage. Ex situ 5/S has been added as an alternative to LTTD
because it may be able to remediate the LNAPL-contaminated
materials at a lower cost than LTTD. The decision concerning whether
to use LTTD or ex situ 5/5 will depend on the results of predesign
investigations on the LNAPL-contaminated materials.

3.2 DESCRIPTION AND EVALUATION OF ALTERNATIVES

Each of the assembled remedial alternatives are described in this section
and are evaluated in relation to the following seven of the nine CERCLA
criteria:

• Threshold criteria:

- Overall protection of human health and the environment, and
- Compliance with the potential ARARs.

• Primary balancing criteria:

- Long-term effectiveness and permanence;
- Reduction of toxicity, mobility, or volume of the wastes;
- Short-term effectiveness;
- Implementability; and
- Cost.

The remaining two CERCLA evaluation criteria (i.e., state and community
acceptance) are used as modifying considerations and will be addressed
by the USEPA following its receipt of formal public comments on the FS
report and the proposed remedial action plan. Therefore, these two
criteria are not covered in this section.

Appendix C contains the cost estimates performed for all of the process
options and/or components of each alternative. Annual discount rates of
3%, 5%, and 10% were used to determine a range of present values of the
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capital and operation and maintenance (O&M) costs. The cost estimates
shown in Appendix C assume that:

• Lead is present in the ground water as a suspended solid. This
assumption is based on the monitoring well analytical results for total
and dissolved lead, which indicates that the lead detected in the
ground water is in a suspended form as opposed to a dissolved
species.

• The extracted ground water would have concentrations equal to the
average of the maximum concentrations detected in monitoring wells
MW-5S and G106L. This in all likelihood overestimates the extent of
contamination because, in general, the maximum concentrations of
detected parameters were observed at one of these two monitoring
wells and the collection of ground water from other less contaminated
areas will tend to dilute the concentrations of contaminants in the
combined extracted ground water stream.

• Most of the TCL and TIC SVOCs detected in the ground water samples
from MW-5S and G106L are present in LNAPL droplets instead of as
dissolved parameters, and can be removed by oil/water separation
and oil filtration.

• Three feet of general fill (which includes a 6-inch topsoil layer with
vegetated surface) would be used for the soil cover.

• Several predesign investigations would be required prior to
completing the design of Alternatives 2 through 9.

The capital, annualized O&M, and present value costs summarized in
Tables 3-3 through 3-5 for each alternative discussed in this section were
prepared by using (1) the future on-site resident scenario, (2) the second
highest treatment and disposal costs provided by vendors (Table C-l-4 of
Attachment 1 in Appendix C), and (3) a 5% annual discount rate.
Maximum and minimum costs are presented in these tables, based on the
type of cover for Alternative 4 and the use of ex situ S/S or LTTD for the
soils exceeding the 1 x 10J carcinogenic risk and the LNAPL-contaminated
materials for Alternatives 7, 8, and 9. Also, the LTTD unit mobilization
cost has been apportioned between the soils exceeding the 1 x 10"*
carcinogenic risk and the LNAPL-contaminated materials. If only one of
these two types of soils is to be remediated by LTTD, then the cost
estimates have to be modified to apportion the entire mobilization costs to
the applicable soil. The detailed capital and O&M cost tables and present
value tables for the 3% and 10% annual discount rates are attached in
Appendix C.
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The corresponding cost estimates for the soils that exceed the 1 x 10"5 and
1 x 10"6 cancer risk under both the future on-site and the current adjacent
resident scenario are included in Appendix C as Attachment 3. Only the
tables that required modification as a result of the difference in the soil
volumes were modified, and were numbered as follows:

• The "a" series includes the costs per remediation of the soils that
exceed the 1 x 10"5 cancer risk under the future on-site resident
scenario.

• The "b" series contains costs for remediation of the soils that exceed the
1 x 106 cancer risk under the future on-site resident scenario.

• The "c" series includes costs for remediation of the soils that exceed the
1 x 10"5 cancer risk under the current adjacent resident scenarios.

• The "d" series includes costs for remediation of the soils that exceed the
1 x 106 cancer risk under the current adjacent resident scenario.

A detailed evaluation of each alternative is summarized in Table 3-6 and
described in the following subsections. The specific features and process
options presented generally reflect the assumptions made for the cost
estimates. However, as previously indicated, different options might be
selected during the design phase if found to be more cost effective.

3.2.2 Alternative 1: No Action

3.2.1.1 Description

This alternative does not involve any remedial action. It is evaluated as a
baseline for comparison with the other alternatives as required in the
NCP.

3.2.1.2 Evaluation

Alternative 1 is least protective of human health and the environment
because it does not control any exposure to the LNAPL, or the
contaminated soil or ground water at the site. The long-term risks to
human health and the environment would be the same as those identified
in the baseline risk assessment.

Because no action is being taken, this alternative would not:

• Meet the potential ARARs;

l:RM-NORTH CENTRAL, INC. 3~6 LENZ OIL FEASIBILITY STUDY KKI'OKT
(REVISION NO. 3)

s:\cpfiUis\erm\sfci\94017\22\wp\rpls\fs-rv3.rpt\rv3s03.ctoc



• Provide any reduction in the toxicity, mobility, or volume of the
LNAPL, or the contaminated soil or ground water through treatment;

• Pose any additional risks to the community, the workers, or the
environment as a result of its implementation;

• Have any implementability concerns; or

• Have any present value, capital, or O&M cost.

3.2.2 Alternative 2: Containment of Unconsolidated Soils ivith a Multilayered
Cap, Containment and Passive Recovery of LNAPL, and Natural
Attenuation of Ground Water Contaminants

3.2.2.1 Description

As shown on Figure 3-1, Alternative 2 consists of the following general
response actions:

• Establishment of institutional controls consisting of: (1) fencing, (2) the
placement of deed restrictions on the excavation of soil and the use of
ground water, and (3) LNAPL and ground water monitoring;

• Containment of soil contaminants through the installation of a
multilayered cap;

• Containment and passive recovery of LNAPL through four trenches
and a system for the removal of collected LNAPL; and

• The natural attenuation of ground water contaminants.

Approximately 1,950 linear feet of fencing (consisting of a 6-foot-high
chain-link fence with two strains of barbed wire on the top) would be
installed around the perimeter of the site to restrict access and prevent
contact with the soil. In addition, warning signs indicating the presence of
hazardous materials would be posted on the fence at approximately 200-
foot intervals.

A deed restriction on the property would be required to prohibit the
excavation of soil or the installation of drinking water wells in the surficial
aquifer. In addition, the local public health and building departments
would be informed of this prohibition. Because the LNAPL
contamination extends southeast of Jeans Road, similar restrictions would
be required for this area.

The actual frequency of ground water sample collection and type of
parameters analyzed will be established in the ROD for the site.
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However, the following sampling program was used to estimate the cost
of this alternative. The ground water and LNAPL at the site would be
monitored on a semiannual basis to evaluate the progress of natural
attenuation and track any migration of contamination. Ground water
samples would be collected from the 16 monitoring wells identified on
Figure 3-1 for analysis of VOCs, SVOCs, PCBs, and TAL unfiltered and
filtered inorganics. Pesticides would not be included because they have
not been found to be a concern at the site. In addition, dissolved oxygen
(DO), nitrate (NO3~), anaerobic electron acceptors, and carbon dioxide
(CO2) would be analyzed for in ground water samples to be used in the
evaluation of whether intrinsic bioremediation is occurring. The
analytical results of ground water samples collected over time will be
evaluated to define the plume as stable, shrinking, or expanding and to
estimate natural attenuation rates for the parameters of concern. In
general, a shrinking or stable plume is strong evidence that natural
attenuation is effectively remediating a site. It should be noted that even
in the case of an expanding plume, the influence of natural attenuation
can be demonstrated.

As shown on Figure 3-1, the wells to be used for monitoring the ground
water quality include: (1) the existing wells G106L, G106DR, MW-5S,
MW-5D, G102S, MW-3S, MW-3D, MW-6S, and MW-6D; and (2) proposed
wells MW-20S, MW-20D, MW-21D, MW-22S, MW-22D, MW-23S, and
MW-23D. Monitoring well MW-22S would be located near the existing
piezometer P26, which would be abandoned.

The locations used for monitoring the LNAPL thickness include (1) the
existing wells G106L, MW-5S, and G102L; and (2) the existing piezometers
P19, P20, P21, P24S, and P25; (3) the proposed well MW-22S; and (4) the
proposed piezometer P30. In addition, ground water piezometric surfaces
would be evaluated by using all of the ground water and LNAPL
monitoring locations plus the upgradient wells G101M and G101D.

The new monitoring wells would be installed during a predesign
investigation to (1) further delimit the southeastern boundary of the
ground water plume, (2) further characterize the deeper aquifer at the
location of well G106L, (3) define the extent of the LNAPL plume at the
time of the design, (4) establish a baseline for remediation monitoring, and
(5) be used in the evaluation of whether natural attenuation is occurring.
The predesign investigation would consist of (1) installing the
aforementioned seven new monitoring wells plus one piezometer;
(2) abandoning eight existing monitoring wells and one piezometer;
(3) measuring the depths to ground water and LNAPL (if present) to
determine the ground water elevations; (4) collecting ground water
samples from each well; (5) analyzing the samples for the VOCs, SVOCs,
PCBs, and TAL unfiltered and filtered inorganics; (6) analyzing the water
samples for DO, NO3, anaerobic electron acceptors, and CO2 using field
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instruments or test kits; (7) validating the laboratory results; and
(8) evaluating the analytical and water elevation data. Depending on the
results of this predesign investigation, the installation of additional
monitoring well clusters may be required to monitor the progress of
natural attenuation.

As shown on Figure 3-2, each monitoring well cluster would consist of
one well straddling the water table (i.e., over the range of historical water
table elevations) and one well screened from 30 to 35 feet below the
maximum historical water table elevation. During the monitoring period,
the analytical results would be assessed to determine the condition of the
ground water in relation to the clean-up objectives (CUOs) established in
the ROD (i.e., the "ground water CUOs") and the effectiveness of the
natural attenuation reactions in reducing the ground water contamination.

The number of monitoring wells sampled, the parameters analyzed, and
the monitoring frequency may be modified as data from earlier sampling
rounds are obtained. The ground water monitoring would be considered
completed when all the analytical results are below the ground water
CUOs for the number of consecutive sampling events established in the
ROD. The cost estimates assume that the ground water monitoring
activities will continue for a period of 30 years. After a monitoring period
to be established in the ROD (but not less than 5 years), the combined
ground water monitoring results would be evaluated. Should the
monitoring results indicate that natural attenuation is not occurring at the
site at an acceptable rate, contingency measures would be implemented.

Figure 3-3 presents a typical LNAPL piezometer, which would be
constructed of stainless steel materials and would have 2-inch, stainless
steel screens straddling the water table (i.e., over the historical range of
water table elevations). The LNAPL would be monitored at the frequency
required in the ROD (this frequency has been assumed to be semiannual
for the cost estimates) by measuring the thickness of any LNAPL at the 10
locations shown on Figure 3-1 using an oil/water interface probe.

The multilayered cap would include (1) a 24-inch-thick, compacted clay,
low-permeability (<10"' cm/sec) layer; (2) a 40-mil flexible membrane
liner; (3) a 6-inch-thick, sand drainage layer with a minimum hydraulic
conductivity of 10"2 cm/sec ; (4) a 300-mil synthetic geotextile; (5) a 28-
inch-thick general fill layer; and (5) a 6-inch-thick topsoil layer with
vegetated surface designed to minimize erosion and promote drainage.
As indicated on Figure 3-4, the cap would not extend beyond the property
limits, the ditch located northwest of the site, or beyond Jeans Road
because no site activities are known to have occurred beyond the fence
lines (which are within the property boundaries). The thicknesses of the
top layers were selected to maintain the low-permeability layer
completely below the frost line, which is about 40 inches deep in the
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Chicago area. The cap would also be constructed with a 3% slope by
placing approximately 18,500 cubic yards of fill material over the site and
then grading the fill before initiating the construction of the cap. Tables C-
1-1 and C-l-2 of Attachment 1 in Appendix C summarize the procedure
used to determine the volumes of materials required for each layer of the
cap.

Rip-rap stone would be placed around the entire perimeter of the cover to
protect the slopes from erosion in case of flooding (see Figure 3-4), and a
drainage ditch would be constructed around the perimeter to collect
storm water runoff and water from the drainage layer and direct it to the
drainage ditch located to the northwest of the site. The rip-rap stone
would consist of 2- to 4-inch diameter rocks, and would be constructed by
placement and spreading in a 6-inch-thick layer.

As indicated in Section 1.2, it is expected that any site flooding would
occur as a result of overflow of the water from the river, and would occur
as a backwater, as opposed to a front-end discharge, that would fill the
ditch located just northwest of the site. Because the cover would not
extend beyond the ditch, the flood waters are not expected to produce
erosion of the cover. The installation of rip-rap stone has been included to
ensure that the cost is included if rip rap is found to be necessary during
the design stage.

An NPDES permit may be required for the discharge of the storm water
runoff to the ditch. The cover layout could be modified during the design
to reduce the maximum thickness of the cover and the volume of
materials required, and a drainage study would have to be performed as a
predesign activity to define drainage patterns during rainstorms and
evaluate the effects of the cover on the existing drainage ditch and the
floodplain around the site. Because of the potential effect of this cover on
the floodplain, the related design documents may require the review and
approval of the United States Army Corps of Engineers (USAGE). In
addition, the floodplain and site elevations would be reevaluated, and an
evaluation of the hydrogeologic and hydrostatic forces produced during
flooding as well as the potential for erosion of the cover and washout of
contaminants may need to be performed to comply with the requirements
of the Illinois floodplain-related regulations (35 IAC 724.118[b] and 35 IAC
703.184[d]). This evaluation would include the effects of flooding on the
trench P remediation components which are within the 100-year
floodplain (based on Figure 1-4), and the design of these components
would have to incorporate means of handling flooding incidents.

The LNAPL containment and passive recovery system would consist of
four trenches located as shown on Figure 3-1. As indicated in Section
2.6.3.1, the trenches have been situated as follows: (1) three within the
areas of known LNAPL presence and extending past the northeastern and
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southwestern borders of the plume (i.e., trenches N, M, and S); and (2) one
outside the known plume to ensure capture of any migrating LNAPL (i.e.,
trench P). The location of the trenches would be adjusted after the
predesign investigation, depending on the extent of the LNAPL at that
time. The three trenches located within the LNAPL plume would also be
used for active recovery of the LNAPL, if required.

The trenches would be 3 feet wide, 245 to 270 feet long, and 12.5 to 14.5-
feet deep, and would contain gravel throughout the thickness of the
maximum predicted water table elevations (see Figure 3-5). Table C-l-3 in
Attachment 1 of Appendix C presents the data and calculations made to
determine the thicknesses, and the narrative in Appendix C describes the
procedure followed to arrive at the different thicknesses. Figure 3-5 also
indicates the estimated average thickness of each of the facies in the area
of the trenches.

The depths of the trenches would be 2.5 feet below the lowest water table
elevation recorded during the RI (i.e., the September 27,1991 data). This
depth was selected for the reasons indicated in Section 3.2.3.1. The results
of the modeling presented in Section 2.6.3.1 indicate that about 11 gpm
would have to be extracted from the combined trenches N, M, and P to
produce a maximum drawdown of 1.8 feet at the September 27,1991
water table elevation and that a maximum of about 26 gpm would be
required during the spring when higher water table elevations occur.
Based on these results, it was assumed that approximately 5 gpm would
be required during construction of each trench to dewater the area of
excavation, which would be less than the entire length of one trench.

The trenches would be constructed in stages using (1) a backhoe for
removal of the unconsolidated soils and gravels, (2) a backhoe-mounted
pneumatic breaker to break the bedrock pieces, and (3) a backhoe with a
bucket to remove the broken bedrock pieces. Excavation of the trenches
would proceed from one of the ends without dewatering until the water
table is found. At this point, a 5-foot deep, 3-foot square dewatering sump
would be excavated and a drum would be placed in the sump with a
skimmer and a pump (that will have the intake located at the bottom of
the sump). Any LNAPL reaching the sump would be collected with the
skimmer, and water would be pumped from the bottom of the sump at
the previously indicated rate of 5 gpm or as required to allow construction
of the trench. The cost estimates assume that dewatering would not be
necessary during excavation of the top 50% of the volume of
unconsolidated soils and gravels to be excavated. Depending on the time
of the year and the degree to which the bedrock is weathered, it might be
possible to excavate the trenches without dewatering.

The number of sumps installed during construction of each trench has
been estimated to be 6, based on a maximum estimated radius of influence
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of the pump of 45 linear feet of trench. The sumps would be left in place
after completion of the trench construction. The rate of excavation would
be 200 cubic yards per week, based on estimates provided by excavation
contractors, and the trenches would be completed in 8 weeks. However,
dewatering would be necessary only during about 5 weeks, for an
estimated design flow of 252,000 gallons of ground water produced
during the construction of the trenches. A storage tank such as a steel
frame, 125,000-gallon modular storage tank with a plastic liner would be
temporarily installed on site to hold the water pending the results of
laboratory analyses. The cost estimates assume that the extracted water
would have concentrations of listed constituents higher than those that
would produce a carcinogenic risk above the 1 x 106 level and would,
therefore, have to be disposed of at a RCRA Subtitle C-permitted facility.
Alternatively, the extracted ground water would be pretreated prior to
being discharged to the POTW. The specific pretreatment, if any, to be
used would be determined based on the results of the laboratory analyses
of the extracted ground water. Pretreatment may include one or more of
the following process units: oil/water separation and filtration to remove
free-phase LNAPL, filtration to remove suspended solids greater than 50
(jm, and air stripping or carbon adsorption to remove organics. As
discussed in Section 2.3.2.2, the metals in the ground water are primarily
associated with the suspended solids, and would be removed with the
suspended solids during filtration.

Any decontamination water produced during the excavation activities
would be handled in the same way as the extracted water. Absorbent
materials would be used to collect the LNAPL from the open excavation,
and the expected volume of LNAPL-saturated absorbent material to be
removed during construction of the trenches is about 25 cubic yards,
based on an absorbent thickness of 2 inches at the bottom of the trenches
and the length and width of trenches N, M, and S. It is assumed that the
absorbent material would be shipped to a TSCA- and RCRA Subtitle C-
permitted facility for disposal.

Referring to Figure 3-5, the average depth and volume of each material
that would potentially be contaminated with LNAPL when excavated
was estimated from the soil boring logs for piezometers P13, P15, and P16
(trench N); P19 (trench M); P20 and P21 (trench S); and P24, P25, and P26
(trench P). For this calculation, it was assumed that the entire length of
the trench would have the same average geologic characteristics. Table
C-l-3 in Attachment 1 of Appendix C summarizes the data used in these
calculations and an explanation of how the values were calculated is
presented in the narrative part of the appendix. The excavated soil would
be staged and stored on site pending analyses to determine the PCB and
VOC concentrations before shipment to an appropriate disposal facility. If
applicable, staging and storage activities would meet the substantive
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requirements of 35 I AC 722.134 if the soils are stored for less than 90 days,
and of 35 IAC Part 724 if stored for longer than 90 days.

Based on the calculations presented in Section 2.3.3.2, portions of the
excavated soil are expected to: (1) not be a characteristic hazardous waste,
(2) have PCB concentrations lower than 50 ppm, (3) have more than one
listed constituent at concentrations presenting risks greater than the
1 x 10" carcinogenic risk level, and (4) meet the LDRs. Therefore, the cost
estimate assumes that these excavated materials would be shipped to an
off-site RCRA Subtitle C-permitted facility for disposal. The
nonhazardous soil would be used for backfill or it would be spread over
the site. Based on the boring logs referenced above, the volume of
LNAPL-contaminated materials to be disposed of off site has been
estimated at approximately 305 cubic yards (see Table C-ll in Appendix
C), and the excess clean soil has been estimated to be 400 cubic yards.

During construction of the trenches, it would be necessary to demolish the
shop and shed located near trench M. The debris generated through these
demolition activities would be disposed of at an off-site landfill as
noncontaminated debris. Also, the resident of the house just south of the
site, across Jeans Road (i.e., Ms. Williams) and an estimated two other
residents would be temporarily relocated to a nearby hotel, and access to
the properties in the area would be blocked by closing the road. The
remaining residences and commercial facilities in the area are accessible
through the exit from 1-83, or through 91st Street to Madison Street, which
leads to Jeans Road. Access to the landscaping materials business located
just southeast of Jeans Road would be blocked, and the owner
compensated for lost earnings during the time of construction of the
trenches. These activities, plus any required dust control measures, would
ensure that the neighbors are not exposed to contaminants during
construction of the trenches.

The cross section of the passive recovery trenches presented on Figure 3-6
shows the 30-inch perforated riser to be used for LNAPL collection. Each
trench would be filled to grade by using (1) one-half-inch gravel to the
elevation of the clean soil overburden, (2) a synthetic geotextile membrane
to prevent the migration of fines to the gravel, (3) clean unconsolidated
soils to two feet from grade, and (4) a 2-foot bentonite seal to prevent
infiltration of water and emission of vapors from the accumulated
LNAPL. An LNAPL collection riser would be located at about every 50
feet of trench, for a total of 24 each of LNAPL collection risers, pumps, and
buildings.

Any LNAPL that accumulates in the LNAPL containment system would
be removed manually, on a periodic basis, from a surface skimmer located
inside the sump. Based on the modeling presented in Section 2.6.3.1, the
expected volume of LNAPL to be collected from each LNAPL collection
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riser is 14 to 50 gallons per month during the first year and would be less
after that. Therefore, the LNAPL would be collected manually in 55-
gallon drums mounted on a truck (Figure 3-7). The frequency of
collection may be lower during the winter months because of snow cover
and freezing conditions. The removed LNAPL would be disposed of at a
TSCA- and RCRA Subtitle C-permitted facility.

3.2.2.2 Evaluation

Overall Protection of Human Health and the Environment

This alternative would protect human health by controlling me direct
exposure to the contaminated ground water through deed restrictions and
exposure to the soil contaminated with parameters at levels that exceed
the 1 x 10"" to 1 x ICT1 carcinogenic risk through the installation of a cap
over the site.

Protection of the environment would be achieved through the
containment and passive removal of the LNAPL combined with the
natural attenuation of the ground water contaminants. As indicated in
Section 2.6.3.1, passive recovery would remove the same portion of
LNAPL than an active recovery system, but in a longer period of time.
Also, the data in Table 2-20 show that the parameters detected in the
monitoring wells (as evaluated for the monitoring wells with the highest
detected concentrations) would meet the Illinois Class I standards and the
primary MCLs at least 208 feet before reaching the river. As indicated in
Sections 2.1.1.1 and 2.4.2.5, the parameters detected in the monitoring
wells near the Des Plaines River are expected to be at concentrations
below the AWQC for freshwater organisms and the Illinois surface water
standards prior to entering the river.

Monitoring would be performed to ensure that the ground water quality
is improving and that the LNAPL is not migrating to the river.
Contingency measures would be implemented if the monitoring results
indicate that the alternative is not adequately addressing possible ground
water contamination. The contingency measures to be implemented
would depend on the circumstance responsible for the failure of the
natural attenuation remediation, and could include but are not limited to
the addition of an oxygen source or nutrients to the aquifer to promote
biodegradation or a re-evaluation of the LNAPL-recovery technologies
available at the time. In addition, the potential for discharge of soil
contaminants to the drainage ditch via surface runoff would be prevented
by the placement of a cap over the former operational area of the site.
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Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The ground water
standards established by USEPA would be met at a distance of about 208
feet from the Des Plaines River through the containment and passive
recovery of the LNAPL combined with natural attenuation reactions. As
previously indicated, the ground water would not reach the river at
concentrations above the Illinois Class I standards or the primary MCLs
and would not exceed the freshwater AWQC or Illinois surface water
standards before entering the river.

The requirements at 35 IAC 620 would be met by establishing a ground
water management zone (see Section 2.1.1.1) and through the
implementation of institutional controls in the form of deed restrictions to
preclude the installation of a drinking water well or the use of the aquifer
as a potable water source between the former operational area and the
Des Plaines River.

The site may have to be removed from the floodplain map, and this would
be performed after completing any necessary studies during a predesign
investigation. Any necessary approvals from the USAGE for any
modifications to the floodplain, and an NPDES permit to discharge runoff
water from the capped area to the adjacent, existing drainage ditch located
to the northwest of the site (if necessary), would be obtained prior to
constructing the cap. An evaluation of the effects of flooding at the 100-
year floodplain stage on the Trench P remediation components near the
river would also be required during the design phase to ensure their
proper performance and to meet the requirements of 35 IAC 724.118(b)
and 35 IAC 703.184(d). These Illinois floodplain-related regulations
would also be met through the installation of a cap that would prevent the
washout of surface soil contaminants to the adjacent, existing drainage
ditch.

This alternative would meet the substantive requirements of the federal
and state regulations listed in Table 2-22 that may be applicable regarding
the:

• Generation of hazardous waste (Item 6).

• Excavation of hazardous materials for the trench construction (Items
4b, 4d through 41, and 8).

• Excavation of nonhazardous materials for trench construction (Items
4c through 41 and 8).
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• Storage of hazardous waste for the LNAPL and LNAPL-contaminated
materials if kept on-site for more than 90 days (Items 5a through 5c
and 5e through 5r).

• Closure of hazardous waste storage facility (if the LNAPL is stored for
more than 90 days) at the end of the remediation (Item 2).

• Contingency and emergency procedures for hazardous waste storage
facilities if the LNAPL is stored for more than 90 days (Item 5v).

• Storage of PCB-containing materials (i.e., the LNAPL) prior to disposal
(Items 9b through 9f or 9g).

• Disposal of the PCB-containing LNAPL (Items 9h, 9i, and 9k).

• Disposal of excavated LNAPL-contaminated soils containing PCBs
(Items 9j and 9k).

• Land disposal of excavated hazardous LNAPL-contaminated materials
(Items 7c through 7e).

• Land disposal of excavated nonhazardous LNAPL-contaminated
materials (Items 7a and 7b).

• Transportation of hazardous waste, i.e., the recovered or excavated
LNAPL and the excavated LNAPL-contaminated materials (Items lib
and lid).

• Transportation of nonhazardous excavated LNAPL-contaminated
materials (Items lla and lie).

Long-Term Effectiveness and Permanence

The long-term effectiveness of this alternative would depend on the
continued enforcement of the deed restrictions, the maintenance of the
fence and the cap, the continuing implementation of the passive LNAPL
recovery and the ground water and LNAPL monitoring activities, and the
effectiveness of the natural attenuation reactions. Because leaching of the
soil contaminants remaining at the site does not result in ground water
concentrations higher than the Illinois Class I standards or the MCLs
outside the LNAPL area (see Section 2.3.1), the failure of the cap would
increase the potential risk through direct contact but pose little or no
concern for further ground water contamination from the soil
contaminants. Because this alternative would not remove materials that
may present carcinogenic risks greater than 1 x 10"4, a review would have
to be conducted at least every five years to ensure that the remedy
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continues to provide adequate protection of human health and the
environment in accordance with CERCLA 121(c).

Reduction ofToxiciti/, Mobility, or Volume of Wastes through Treatment

Alternative 2 would not provide any reduction in the toxicity, mobility, or
volume of the contaminants in the soil or ground water, other than that
provided by the natural attenuation of the ground water contaminants.
However, it would minimize the migration of the LNAPL and would
reduce the volume of the LNAPL by an estimated 11 to 83% (depending
on the assumption of how much residual LNAPL would remain in the
aquifer) over a period of 20 years. Little additional removal would be
obtained after about 25 years.

Short-Term Effectiveness

With the exception of the completion of the passive recovery of the
LNAPL and monitoring activities, this alternative could be implemented
within an estimated 4 months after the beginning of the construction
activities, thus achieving protection in a short-term interval. The required
predesign investigations would be completed in about 4 months. Any
potential, temporary increase of risk to the community and on-site
remediation workers as a result of the emission of particulates and VOCs
during construction activities would be controlled through the use of dust
control technologies (i.e., by spraying water over the on-site soil that has
been disturbed as a result of truck traffic or grading activities), relocation
of residents, and use of protective clothing and equipment for the
remediation workers. As indicated in Appendix D, construction of the
trenches produces an estimated excess carcinogenic risk to the nearby
residents of 2 x 10". An increase in the risk of a traffic accident would
occur during the construction of the cap and the trenches, which requires
the transport of about 59,000 and 820 cubic yards of material to the site,
respectively.

Implementabiliti/

This alternative should be readily implementable. The 59,000 and 820
cubic yards of materials needed to construct the cap and fill the trenches,
respectively, are readily available and would be transported from sources
located up to 50 miles from the site. Relocation of residents and rerouting
of traffic for a short period during construction of the trenches would be
necessary, and demolition of at least a shop and two sheds would be
required southeast of Jeans Road. Approval of the related design
documents may be required from the USAGE to divert the on-site runoff
to the existing drainage ditch northwest of the site, and an NPDES permit
may be required for the discharge of runoff to the ditch both during
construction activities and after the installation of the cover.
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Costs

As shown in Tables 3-3 through 3-5, the 30-year present value cost of this
alternative is estimated to be $7,700,000 with a capital cost of $5,000,000
and an annualized O&M cost of $176,000. The majority of the capital cost
would be expended for the installation of the cap and the trenches, and
most of the annual O&M costs would be incurred for monitoring the
ground water and LNAPL and disposing of any recovered LNAPL.

3.2.3 Alternative 3: Containment of Unconsolidated Soils with a Soil Cap,
Active Recovery of LNAPL, and Active Restoration of Ground Water

3.2.3.1 Description

As shown in Figure 3-8, this alternative includes the following general
response actions:

• Establishment of institutional controls as described in Section 3.2.2.1
for Alternative 2 consisting of: (1) fencing, (2) the placement of deed
restrictions on the excavation of soil and the use of ground water, and
(3) LNAPL and ground water monitoring;

• Containment of soil contaminants through the installation of a soil cap;

• Active recovery of LNAPL through three trenches and a system for the
collection and removal of LNAPL; and

• Active restoration of ground water through the same three trenches
used for the active recovery of the LNAPL and a system for the
collection, removal, treatment, and disposal of ground water.

Performance of a ground water predesign investigation similar to that
described for Alternative 2 in Section 3.2.2.1 would be necessary. A
similar LNAPL and ground water monitoring program as the one
described in Section 3.2.2.1 would also be used for this alternative, except
that monitoring would be performed only to determine the completion of
the remediation (i.e., monitoring of the parameters related to the
determination of the occurrence of natural attenuation at the site would
not be necessary).

Alternative technologies or a different ground water recovery network
may be selected at the design stage. Depending on the concentrations of
contaminants detected in the ground water during this predesign
investigation, fewer or no extraction wells near the river might be
necessary to remediate the site. If the extraction wells are found to be
necessary, treatment of the ground water from these wells may not be
required because the ground water in this area may meet the POTW
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pretreatment standards without treatment. In addition, the water
extracted from the trenches may also meet the POTW pretreatment
standards without treatment.

An aquifer pump test would also need to be performed as part of the
predesign investigations. The work would include (1) installing a well
screened through the top 40 feet of aquifer at about the same distance
from the river as well cluster MW-3 and between clusters MW-3 and
MW-6 (to minimize the concentrations of contaminants in the extracted
ground water); (2) installing 3 observation piezometers located laterally,
upgradient, and downgradient from the pumping well; and (3) pumping
at a rate of about 20 gpm for 48 hours. During the pumping period, the
depth to ground water would be measured periodically at the three newly
installed observation piezometers. In addition, the temperature of the
extracted ground water would be measured to determine when river
water is being extracted. The data would then be evaluated to determine
the radius of influence of the extraction wells and the required number of
extraction wells and pumping rates. The ground water produced during
this test would be discharged to the POTW by pumping into the sewer
connection on the eastern corner of the site. Because the parameters
detected in monitoring wells MW-3S, MW-3D, MW-6S, and MW-6D
during the RI did not exceed the POTW pretreatment standards
(Tables 2-12 and 2-15), it is anticipated that the pumped ground water
would not require pretreatment prior to its discharge to the POTW.

A separate test would include the installation of a section of a recovery
trench about 20 feet long to evaluate the effect of lowering the water table
on the migration of the LNAPL, the optimum water table drawdown for
LNAPL recovery, the spacing of the LNAPL collection risers, the rate of
LNAPL recovery, and the pumping rate required to lower the water table
at the trench to a certain level. The test trench would be located within the
site, near monitoring well cluster MW-5 to minimize disturbance of the
neighboring properties. Three piezometers straddling the aquifer would
also be installed in this area to be used (along with monitoring well MW-
5S) for obtaining depth to water table measurements on a periodic basis.
Just as for the aquifer pump test described before, the piezometers would
be located laterally, upgradient, or downgradient of the water collection
riser. The water would be pumped at a rate of 20 gpm for 2 days to
achieve the desired drawdown and then maintained at about 5 gpm for 5
days. These rates would be adjusted in the field as necessary to maintain
the 1.4 to 1.8 feet water table drawdown obtained in the modeling
described in Section 2.6.3.1.

The water produced during this test would be temporarily stored in a
tank to permit the collection and analysis of ground water samples prior
to disposal. Based on the average concentrations of the samples collected
from wells MW-5S and G106L, this water is expected to exceed a
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carcinogenic risk of 1 x 10 "* for listed constituents. Therefore, the cost
estimates in Appendix C assume that this water would be disposed of at a
RCRA Subtitle C-permitted commercial water treatment facility.
However, as with Alternative 2, on-site treatment of the extracted water
using a temporary treatment system and discharge to the POTW, or direct
discharge to the POTW may be implemented if possible, depending on the
concentrations of contaminants and required pretreatment. Any
recovered LNAPL would be disposed of at a TSCA- and RCRA Subtitle
C-permitted facility, if necessary, based on laboratory analysis of LNAPL
samples.

As shown on Figure 3-9, the soil cap would include (1) a 30-inch-thick
layer of soil, and (2) a 6-inch-thick topsoil layer with a vegetated surface
designed to minimize erosion and promote drainage. Just as the
multilayered cover, the components of this cover would also not extend
beyond the property limits (Figure 3-9). The cap would be constructed
with a 2% slope by placing approximately 12,300 cubic yards of fill
material over the site and then grading the fill before initiating the
construction of the cap. The volume of material required for each layer
and used in the cost estimate was calculated as presented in Table C-1-1 of
Attachment 1 in Appendix C. If found to be necessary during the design,
the rip-rap stone erosion control system and drainage ditch described in
Section 3.2.2.1 would also be built around the entire perimeter of the soil
cap (see Figure 3-9).

The same floodplain considerations described in Section 3.2.2.1 for the
multilayered cover would also apply to the soil cover, except that
infiltration of rain water on site would be greater because the cover is not
as impermeable and, thus, a lesser potential effect would be produced on
the surrounding drainage ditch and wetlands. The soil cover would be
designed using the same evaluations of the maximum thickness, drainage
patterns, and effect on the floodplain as those described in Section 3.2.2.1.
As in Alternative 2, an NPDES permit may be required for the discharge
of the storm water runoff to the existing ditch. A reevaluation of the
floodplain and site elevations would be performed as a predesign
investigation to determine whether the Illinois floodplain-related
regulations would apply. If necessary, the evaluations required to meet
the floodplain-related regulations at 35 I AC 724.118(b) and 35 I AC
703.184(d) would be completed. This evaluation, and any related design
documents, may require the review and approval of the USAGE because
of the potential effects on the floodplain around the site.'

As indicated on Figure 3-8, the system for the active recovery of the
LNAPL would consist of the three trenches located within the known
LNAPL plume (i.e., trenches N, M, and S). Their overall construction;
dewatering; and contaminated soil, water, and LNAPL disposal
procedures would be the same as those described for Alternative 2 in
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Section 3.2.2.1. As an option to be evaluated during the design, a larger
temporary water storage tank could be built on site and all the water
extracted during trench construction could be held in the storage tank
pending treatment in the on-site water treatment system described later in
this subsection.

The LNAPL collection risers described in Section 3.2.2.1 would also be
included in Alternative 3, except that only three collection risers would be
used (i.e., one at about 40 feet of either end of each trench, and one in the
middle). A 6-inch perforated water collection pipeline laid near the
bottom of each trench would be installed, along with pumping systems for
both the LNAPL and the ground water, and an 8-foot-square by 8-foot-
high heated, vented metal building over each LNAPL collection riser
(Figure 3-10). Secondary containment would be provided to any area of
the building where spills of LNAPL could potentially occur. As shown on
Figure 3-10, a surface skimmer would be located within the LNAPL
collection riser. After LNAPL has filled the surface skimmer, a pneumatic
pump would transfer the LNAPL into a 55-gallon drum located inside an
overpack drum. This overpack drum would serve as secondary
containment. The 55-gallon drum would have a pipe and outside valve to
permit the removal of the collected LNAPL by a tanker truck pump
without opening the drum cover. The level of LNAPL inside the drum
would be determined by using a self-contained tape measure. This
arrangement would minimize the pumping of ground water with the
LNAPL. Based on the modeling results included in Section 2.6.3.1 and
Appendix F, the estimated volume of LNAPL that would be recovered
with the active recovery system is between 11 and 40 gallons per month
during the first year, and would be less after that. Therefore, the 55-gallon
drum would provide sufficient capacity to handle the LNAPL production
during the remediation period.

As discussed in Section 2.6.3.1, the depths of the trenches have been
selected to provide a water table drawdown of less than 2 feet at each
trench with respect to the September 27,1991 water table elevations. This
depth would be evaluated during the active recovery trench test, and is
intended to improve the migration of the LNAPL to the trenches while
minimizing smearing of the LNAPL in the aquifer. Nevertheless, this
minimal drawdown would result in the collection of the top few feet of
ground water from the aquifer, which is the layer that is most likely to be
contaminated because it is in contact with the LNAPL.

Air for the pneumatic pumps would be brought to the location of the
LNAPL collection riser via a buried, 2-inch diameter, PVC-wrapped steel
pipeline. This pipeline would be buried 4-feet below grade to ensure
protection against frost. The trench excavated for the air pipeline would
be 2-feet wide by 4-feet deep and would extend from a building on site
that would house the compressor to each LNAPL collection building.
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More than one pipe may be run inside a single trench. Any soils excavated
during construction of this trench would be handled in the same way as
the soil obtained from the ground water and LNAPL active recovery
trenches. Alternatively, electric pumps could be used, in which case no air
pipeline or compressor would be needed. Instead, an electrical line (either
aboveground or underground) would be brought to each LNAPL
collection riser location. The selection between electrical and pneumatic
pumps would be made during the design phase, and would be mostly
dependent on cost and pumping rate.

The ground water extraction system would have two components: (1) the
same three extraction trenches located within the LNAPL plume that
would also be used to actively recover the LNAPL, and (2) five extraction
wells located near the river (see Figure 3-8). As indicated in
Section 2.6.3.1, this configuration was determined through modeling to
capture all the on-site shallow ground water, as well as all the ground
water in the area southeast of Jeans Road up to the river.

A diagram of the ground water pumping system at the three trenches is
shown on Figure 3-11. The 6-inch perforated pipe at the bottom of the
trench would collect the ground water at a depth of about 2.5 feet below
the water table elevations noted on September 27,1991, corresponding to
depths from the ground surface of about 12 to 14.5 feet. The pneumatic
pump would automatically transfer the extracted ground water via a
buried, 2-inch, high-density polyethylene (HOPE) pipeline to the on-site
treatment system. The water pipeline is not double-walled because any
leaks would be recovered by the ground water extraction system. As with
the LNAPL pumps, the decision of whether to use pneumatic or electric
water recovery pumps would be made during the design phase, and
would be mostly dependent on the cost and flow rate involved.

The air distribution system would be the same as that used for the LNAPL
pumps. The ground water pumps would be located within the LNAPL
storage buildings, and would pump about 1.2 to 2.9 gpm, for a total from
each trench of 3.7 to 8.6 gpm, and a total for the three trenches of 11 to 25.7
gpm. The 12-inch riser used for collection of the water is closed to the
aquifer above the perforated pipeline to prevent the LNAPL from entering
it. The LNAPL collection and ground water recovery systems are kept
separate to minimize cross contamination of LNAPL and ground water.

The five extraction wells shown on Figure 3-8 would be constructed of
stainless steel, be a minimum of four inches in diameter, and extend to a
depth of about 40 feet BGS (see Figure 3-12 for a typical extraction well
construction diagram). Each well would have a pneumatic pump that will
be pumping at rates of (from the southwest to the northeast) 2, 0.75, 0.75,
0.75, and 2 gpm, as determined by modeling using MODFLOW (see
Section 2.6.3.1 and Appendix F). According to the modeling results, these
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rates would increase to 2, 2, 2, 2, and 3 gpm for the springtime water table
elevation. The depth of the extraction wells and pumping rates would be
modified if ground water monitoring indicated that the deeper ground
water requires remediation. The air and extracted water pipeline would
be constructed of the same material indicated for the piping near the
trenches. The excavation should not produce any contaminated soil that
would require off-site disposal, because no known site activities occurred
near the river and the LNAPL is not present at this location. Therefore,
the soil excavated during construction of the air and water pipeline
trenches would be spread on site. Each pump would be located above
ground and inside an individual storage building as described before in
this section for the LNAPL drum.

The treatment train that is assumed will be used for the extracted ground
water is shown on Figure 3-13. The final design of the treatment train
would be determined during a predesign investigation to ensure the
removal of the contaminants of concern. The predesign investigation
would consist of collecting sufficient water from monitoring wells MW-5S,
G106L, G102L, and MW-6S to allow the testing of each of the treatment
processes represented in Figure 3-13, plus advanced oxidation. The
volume of water required to run the tests would be identified during the
preparation of the treatability tests work plan, because it may require
coordination with vendors that could be running some of the tests. Water
would be collected from beneath the LNAPL at wells MW-5S and G106L
(by lowering a hose to a depth below the LNAPL level) and from the
entire thickness of the screened water column by bailing or pumping from
the other wells.

The water obtained would be analyzed either at an on-site field laboratory
or an off-site laboratory. For the treatability tests, the water would be
combined in proportions equivalent to those estimated to be present in the
full-scale system. For example, the water from the wells near the river
would not be treated to remove LNAPL in the full-scale system because
LNAPL has not been found in the monitoring wells near the river, while a
30/70 mixture of the water from well MW-6S and the combined water
from the rest of the wells (after LNAPL removal for the combined MW-5S
and G106L samples) would be used for the testing of the other unit
processes, if it is determined that the water from well MW-6S requires any
pretreatment prior to discharge to the POTW.

During the treatability study, samples of each filtration media used for
LNAPL or solids removal would be tested at the laboratory at
approximately the same treatment rate after scaling down to the
laboratory-sized equipment. In addition, air stripping, activated carbon
adsorption, and/or advanced oxidation bench- or pilot-scale units would
be tested, or surrogate tests would be conducted (e.g., adsorption
isotherms). More than one laboratory may be used for the testing,
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depending on whether the equipment vendors could run the tests
themselves.

The water samples collected from the monitoring wells would be
analyzed for (1) VOCs, SVOCs, and PCBs (pesticides would not be tested
because they have not been detected in the site ground water at
concentrations of concern); (2) total and dissolved TAL metals and
cyanide; and (3) general chemistry parameters such as pH, dissolved
oxygen, alkalinity, total dissolved solids, total suspended solids,
ammonia-nitrogen, total organic carbon, and biochemical oxygen
demand. The laboratory would report the concentrations of TICs to
evaluate their possible removal in the LNAPL removal systems or their
effect on the organic carbon removal processes (i.e., air stripping,
activated carbon adsorption, and/or advanced oxidation) if they cannot
be removed along with the LNAPL. The list of parameters may be
modified during the treatability study work plan preparation (conducted
during the remedial design/remedial action work plan preparation stage),
if necessary.

With reference to Figure 3-13 and the assumed ground water treatment
train, the extracted ground water would be pretreated prior to discharge
to the POTW by using (1) a gravity oil/water separator followed by a
gravity oil/water filter to remove the LNAPL from the trench water; (2) a
plate separator to remove suspended solids from the water extracted from
the wells near the river down to about 50 mg/L; (3) an air stripper to
remove the VOCs; (4) a primary pressure filter to further remove
suspended solids to 5 ppm; and (5) a polishing pressure filter to ensure the
removal of the suspended lead and mercury that exceed the POTW
standards in the untreated water. The suspended solids in the trench
water would settle in the gravity oil/water separator, with an expected
effluent concentration of 50 mg/L. Appendix E describes the assumptions
used and calculations performed to select this treatment train. As
indicated in Appendix E, an alternative treatment system would include
activated carbon instead of air stripping if the SVOCs are not partially
removed in the oil/water separator and filter. The ground water
extracted from the trenches would be sent to the oil/water separation
system and would then be blended with the ground water extracted from
the extraction wells near the river before the air stripper (Figure 3-13).

Two units have been provided for each process to handle the estimated
maximum flow of 50 gpm with a stand-by unit. The process units are
arranged in parallel, so under the expected conditions (i.e., a flow rate of
17.3 to 36.7 gpm), one unit would be in use and the other one would be in
a standby mode.

Each gravity oil/water separator would be constructed of polyvinyl
chloride (PVC) and would have the capacity to handle a 50-gpm water
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flow rate and remove LNAPL down to about 5 mg/L of oil and grease.
These units would use PVC sheets as coalescence media to improve the
removal of the LNAPL from the water. The gravity oil/water filters
would have the same capacity, and would consist of tanks containing oil
absorbent, disposable sheets placed in a coalescence plate oil/water
separator configuration. The absorbent sheets would let the majority of
the suspended solids pass through because these sheets would be
composed of a fibrous mat. Any skimmed LNAPL and contaminated
filter media would be disposed of by shipping it to an off-site TSCA- and
RCRA Subtitle C-permitted facility, if the PCB levels are higher than 50
mg/kg, or to a RCRA Subtitle C-permitted facility otherwise. The sludge
removed in the gravity oil/water separator would be thickened on site to
a solids content of about 20% and sent to a RCRA Subtitle C-permitted
landfill for solidification and disposal.

The plate separator for removal of suspended solids from the water
extracted by the wells would consist of a 1,000-gallon tank with plates.
The sludge removed in this unit would be thickened on site to a solids
content of about 20%, and sent to a RCRA Subtitle D-permitted landfill
for solidification and disposal, because the ground water extracted near
the river is not expected to be hazardous. The regulatory status of the
sludge as a nonhazardous waste will be reviewed by the USEPA prior to
disposal.

As previously indicated, air stripping would be used to remove VOCs.
Each air stripper would (1) be of the tray type, (2) have a hydraulic
capacity of 50 gpm, and (3) be equipped with a total air blower capacity of
1,050 scfm to provide an air to water ratio of 75 cubic feet/cubic foot. The
gaseous VOCs removed in the stripper (i.e., a total of about 0.55 tons per
year) would not require treatment and would be discharged to the
atmosphere. The air stripper would be located inside a heated building to
permit operation during the winter months. After the air stripper unit, a
primary pressure filter would be used to remove the bulk of the
remaining suspended solids. This pressure filter would consist of a tank
containing disposable media, which would be disposed of at a RCRA
Subtitle D-permitted landfill because the water is not expected to contain
listed constituents at concentrations that would exceed a carcinogenic risk
of 1 x 10'" after the air stripper step. The regulatory status of the spent
filter media as a nonhazardous waste will be reviewed by the USEPAj

prior to disposal.

The polishing filtration system to remove suspended lead and mercury
would consist of two 65-gpm units (one operating and one standby unit)
that would have the capacity to remove suspended solids that are larger
than 50 fxm in size. The spent filter media would also be disposed of at a
RCRA Subtitle D-permitted landfill.

ERM-NORTH CENTRAL, INC. 3-25 LF.NZ OIL FEASIBILITY STUDY REPORT
(REVISION NO. 3)

s:\cptik's\erm\s&a\9-4(l]7\22\\vp\rpts\fs-rv3 rpt\rv3s03.doc



As indicated in Appendix E, an alternative ground water treatment design
would include the water-phase activated carbon adsorption system
without the air stripper. Additionally, the ground water treatment
requirements may be reduced once the extraction system is in operation,
because of the potential adsorption of SVOCs on the aquifer materials and
the separation of LNAPL from the ground water. As previously
indicated, the results of the predesign investigations (i.e., ground water
sampling and treatability testing) will be used during the design stage to
determine the most appropriate way of meeting the POTW pretreatment
standards.

After being treated, ground water would be discharged under pressure to
the local POTW sewer force-main manhole located in the northeastern
corner of the site (Figure 3-8). An estimated 50 feet of 4-inch-diameter
PVC pipeline would be required between the treatment system area and
the point of discharge to the POTW's sewer. Sampling of the discharged
water would be conducted in accordance with the conditions imposed by
the POTW in the discharge permit, and is assumed to include at least
semiannual analyses for TTOs and metals for the purpose of estimating
the cost of this alternative.

Based on conversations with representatives of the POTW, discharge of
treated ground water from the Lenz Oil site would not be allowed during
times when heavy rains are occurring and for 24 hours after the rain ends.
Because the POTW has just undergone an expansion, POTW personnel
were unable to specify the actual rain intensity, but indicated that it
should not occur more than six times per year for an entire day each time.

During these periods, the ground water remediation system will be shut
off. This downtime (i.e., a total of 12 days) is not significantly different
from that required for maintenance activities and will, therefore, not affect
the remediation of the aquifer.

3.2.3.2 Evaluation

Overall Protection of Human Health and the Environment

This alternative would be protective of human health and the
environment. The risk of direct contact with soil contaminated with
parameters at levels that exceed the 1 x 1CT6 to 1 x 10"1 range of carcinogenic
risk would be reduced and any potential for discharge of soil
contaminants to the drainage ditch via surface water runoff would be
prevented by the placement of a soil cap over the entire site.

The contaminated ground water would be collected and treated, thereby
reducing the threat of contacting contaminated ground water. In
addition, this alternative reduces the threat of continued ground water
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contamination by recovering the LNAPL and controlling the migration of
LNAPL beyond its current location. However, institutional controls
would likely be required for the same period of time as for Alternative 2
because complete removal of the LNAPL from the aquifer is not expected
to occur. In addition, based on the results of the modeling summarized in
Section 2.6.3.1, active recovery of the LNAPL would remove the same
volume of LNAPL as Alternative 2 in the long term.

Protection of the environment would also be achieved by preventing the
potential for the migration of ground water contaminants and the LNAPL
to the river through the use of a ground water and LNAPL extraction
system that would contain the LNAPL and the affected ground water.
Monitoring would be performed to ensure that the ground water quality
is improving and that the LNAPL is not migrating to the river.

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The site may have to be
removed from the floodplain map, and this would be performed after
completing any necessary studies during a predesign investigation. Any
necessary approvals from the USAGE for any modifications to the
floodplain, and an NPDES permit to discharge runoff water from the
capped area to the adjacent, existing ditch (if necessary) would be
obtained prior to construction of the cap. An evaluation of the effects of
flooding at the 100-year floodplain stage on the remediation components
near the river (i.e., Trench S and the extraction wells, pumps, and piping)
would also be required during the design phase to ensure their proper
performance and to meet the regulations at 35 IAC 724.118(b) and 35 IAC
703.184(d). These regulations would also be met through the installation
of a cap that would prevent the washout of surface soil contaminants to
the adjacent drainage ditch.

The collected ground water would be treated as required to meet the
pretreatment requirements prior to being discharged to the POTW. In
addition, the Illinois Class I ground water standards and primary MCLs
would be met through the active restoration of the aquifer.

This alternative would meet the substantive requirements of the federal
and state regulations listed in Table 2-22 that may be applicable regarding
the:

• Generation of hazardous waste (Item 6).

• Excavation of hazardous materials for the trench construction (Items
4b, 4d through 41, and 8).
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• Excavation of nonhazardous materials for trench construction (Items
4c through 41 and 8).

• Storage of hazardous waste for the LNAPL and LNAPL-contaminated
materials if kept on-site for more than 90 days (Items 5a through 5c
and 5e through 5r).

• Operation of a hazardous waste treatment facility (Items 5a through
5d, 5k through 5o, 5s, 5t, and 5u).

• Closure of hazardous waste storage facility (if the LNAPL is stored for
more than 90 days) and of the treatment facility at the end of the
remediation (Item 2).

• Contingency and emergency procedures for hazardous waste
treatment facilities (Item 5v).

• Air pollution control during the storage and treatment of ground
water (Item 1).

• Storage of PCB-containing materials (i.e., the LNAPL) prior to disposal
(Items 9b through 9f or 9g).

. Disposal of the PCB-containing LNAPL (Items 9h, 9i, and 9k).

• Disposal of excavated LNAPL-contaminated soils containing PCBs
(Items 9j and 9k).

• Land disposal of excavated hazardous LNAPL-contaminated materials
(Items 7c through 7e).

• Land disposal of excavated nonhazardous LNAPL-contaminated
materials (Items 7a and 7b).

• Transportation of hazardous waste, i.e., the recovered or excavated
LNAPL, the excavated LNAPL-contaminated materials, and
hazardous ground water treatment residuals (Items lib and lid).

• Transportation of nonhazardous excavated LNAPL-contaminated
materials and nonhazardous ground water treatment residuals (Items
llaandllc).

. Discharge to the POTW (Item 3).
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Long-Term Effectiveness and Permanence

The long-term effectiveness of this alternative would depend on the
continued enforcement of the deed restrictions, the maintenance of the
fence and the cap, the continuing implementation of the active LNAPL
recovery and ground water restoration, and the ground water and
LNAPL monitoring activities to evaluate the effectiveness of the active
aquifer restoration activities. The operation of the LNAPL/ground water
remediation system would have to be evaluated periodically to determine
any need for modifications of the system. In addition, the treated ground
water would have to be periodically tested to ensure compliance with the
POTW standards and permit conditions.

In comparison to Alternative 2, the long-term effectiveness of this
alternative is enhanced by the active LNAPL recovery and ground water
pump-and-treat components. However, these components would also
require long-term management, monitoring, and maintenance, and the
total volume of LNAPL removed would not be significantly different from
that removed in Alternative 2, except that it would be removed at a
relatively faster rate. Although the cap over the site would also require
long-term monitoring and maintenance, the soil contaminants remaining
at the site would not contribute significantly to the ground water
contamination as compared to the LNAPL (see Section 2.3.1). Therefore,
the failure of the cap would increase the potential risk through direct
contact but pose little or no concern for the further contamination of
ground water from the soil contaminants beyond that occurring as a result
of direct contact with the LNAPL. Because this alternative would leave
the soil that exceeds the 1 x 10"4 carcinogenic risk in place and the aquifer
remediation would be ongoing, a review would have to be conducted at
least every 5 years to ensure that the remedy continues to provide
adequate protection of human health and the environment in accordance
withCERCLA121(c).

Reduction o/Toxicity, Mobility, or Volume of Wastes through Treatment

This alternative meets the statutory preference for treatment for the
ground water and LNAPL, but not for the soil that exceeds the 1 x 10"4

carcinogenic risk. The active restoration of the aquifer will reduce the
mobility of the contaminants through hydraulic containment and the
volume of the contaminants in the aquifer through extraction. At least
50% of the contaminants in the ground water would be removed prior to
discharging the treated ground water to the POTW. In addition, an
estimated 23% to 77% of the free-phase LNAPL would be removed and
destroyed by incineration or other treatment process over a period of 20
years.
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Short-Term Effectiveness

This alternative could be operating within an estimated 8 months after the
beginning of the construction activities, but requires a ground water
treatability study, an aquifer pump test, and an active recovery trench test,
which could take about 12 months to be completed. During the
construction activities, any potential, temporary increase of risk to the
community and the remediation workers as a result of the emission of
particulates and VOCs would be controlled through the use of dust
control technologies, relocation of residents, and use of protective clothing
and equipment for the remediation workers. As indicated in Appendix D,
construction of the trenches produces an estimated excess carcinogenic
risk to the nearby residents of 2 x 10~6. This risk is the same as for
Alternative 2 because Trench P would be excavated in an uncontaminated
area. An increase in the risk of a traffic accident would occur during the
construction of the cap and the trenches, which require the transport of
about 35,000 and 640 cubic yards of materials to the site, respectively.

Implementability

About 35,000 and 640 cubic yards of material would be needed to
construct the cap and fill the trenches at the site, respectively. All of these
materials are readily available, and may have to be transported from
sources located up to 50 miles from the site. Although the excavation of
fractured bedrock to install the LNAPL and ground water collection
trenches would be difficult, this remedial technology would be
implementable at the site.

Costs

The 30-year present value cost for this alternative would be $16,000,000
with a capital cost of $7,500,000 and an annualized O&M cost of $550,000.
Most of the capital cost covers the installation of the cap, the LNAPL and
ground water recovery trenches and extraction wells, and the ground
water treatment system. The annual O&M costs are primarily derived
from the operation of the recovery, treatment, and disposal system.

3.2.4 Alternative 4: Containment of Unconsolidated Soils with an Asphalt or a
Concrete Cap, Active Recovery of LNAPL, and Active Restoration of
Ground Water

3.2.4.1 Description

As shown on Figure 3-14, this alternative consists of the following general
response actions, which are described in detail in the designated sections:
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• Establishment of institutional controls that would include:
-^7

- Fencing and deed restrictions (Section 3.2.2.1), and
- LNAPL and ground water monitoring (Section 3.2.2.1).

• Containment of soil contaminants by the installation of an asphalt or
concrete cap (this section).

• Active recovery of LNAPL through three trenches and a system for the
collection and removal of LNAPL (Section 3.2.3.1). "^

• Active restoration of ground water through the same three trenches
used for the active recovery of the LNAPL and five extraction wells
near the river, and a system for the collection, removal, treatment, and
disposal of ground water (Section 3.2.3.1). ,• -^

Performance of a ground water predesign investigation similar to that
described for Alternative 2 in Section 3.2.2.1 would be necessary. A
similar LNAPL and ground water monitoring program as the one
described in Section 3.2.2.1 would also be used for this alternative, except
that monitoring would be performed only to determine the completion of
the remediation (i.e., monitoring of the parameters related to the
determination of the occurrence of natural attenuation at the site would
not be necessary).

An asphalt or concrete cap would be used to prevent contact with the
contaminated shallow soils. The decision to use an asphalt or concrete cap
would be made during the design phase and would be mainly related to
the costs involved. The use of an asphalt cap would require the
installation of the following components, from bottom to top (Figure 3-15):

• Approximately 6,200 cubic yards of fill material for grading and the
creation of a one-eighth-inch per foot (i.e., 1%) slope to promote
drainage. This would result in a layer with an average thickness of 10
inches across the site.

• An estimated 7,300 tons of aggregate base to form a 12-inch-thick
layer.

• Approximately 21,800 square yards of binder to form an 8-inch coarse
layer of asphalt.

• About 21,800 square yards of a 2-inch wear-resistant, finer layer of
mixed blacktop.

• Surface treatment material applied to an estimated 21,800 square yards
of blacktop.
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The use of a concrete cap would require the installation of the following
components, from bottom to top (Figure 3-16):

• Approximately 6,200 cubic yards of fill material for grading and the
creation of a one-eighth-inch per foot (i.e., 1%) slope to promote
drainage. This would result in a layer with an average thickness of 10
inches across the site.

• An estimated 7,300 tons of aggregate base to form a 12-inch-thick
layer.

• Approximately 200,000 square feet of welded wire fabric, 6-inch by 6-
inch in size.

• About 195,200 square feet of an 8-inch-thick slab on grade with joints,
equivalent to approximately 4,800 cubic yards of concrete.

The volume of material required for each layer was calculated as shown in
Table C-l-2 of Attachment 1 in Appendix C. Just as for the multilayered
and soil covers, the components of this cover would not extend beyond
the property limits. As shown on Figures 3-15 and 3-16, the rip-rap stone
protective layer and drainage ditch described in Section 3.2.2.1 would also
be constructed around the entire perimeter of the asphalt or concrete cap,
if necessary to protect the cap from flooding.

The same floodplain considerations described in Section 3.2.2.1 for the
multilayered cover would also apply to the asphalt or concrete cover,
except that infiltration of rain water on site would be greater because the
cover is not as impermeable and, thus, a lesser potential effect would be
produced on the existing drainage ditch and the floodplain. The design of
the asphalt or concrete cover would include the same evaluations of the
maximum thickness, drainage patterns, and effect on the floodplain as the
multilayered cap. As in Alternative 2, an NPDES permit may be required
for the discharge of the storm water runoff to the ditch. As for
Alternatives 2 and 3, a reevaluation of the floodplain and site elevations
would be performed as a predesign activity to determine whether the
Illinois floodplain-related regulations would apply. If necessary, the
evaluation required to meet the floodplain-related regulations at 35 IAC
724.118(b) and 35 IAC 703.184(d) would be completed. The cap design
documents may require the review and approval of the USAGE because of
the potential effects on the floodplain around the site.

As previously indicated, all of the components of the active recovery of
the LNAPL and active restoration of ground water systems described in
Section 3.2.3.1 for Alternative 3 would also be implemented for this
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alternative, including the ground water treatability, aquifer pump, and
active recovery trench tests.

3.2.4.2 Evaluation

Overall Protection of Human Health and the Environment

This alternative would be protective of human health and the
environment. The only difference between this alternative and
Alternative 3 is the material used in the construction of the cap. This
difference will not affect the evaluation of this alternative.

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The compliance of this
alternative with the potential ARARs would be the same as that for
Alternative 3 (Section 3.2.3.2).

Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of this alternative would be
the same as those for Alternative 3 (Section 3.2.3.2).

Reduction ofToxicih/, Mobility, or Volume of Wastes through Treatment

The reduction of toxicity, mobility, or volume of wastes through treatment
under this alternative would be the same as that for Alternative 3
(Section 3.2.3.2).

Short-Term Effectiveness

The short-term effectiveness of this alternative would be the same as that
for Alternative 3 (Section 3.2.3.2), except that about 14,700 and 18,800
cubic yards of materials would have to be brought to the site for the
asphalt and concrete covers, respectively.

Implementability

The implementability of this alternative would be the same as that for
Alternative 3 (Section 3.2.3.2). The only difference between these
alternatives is the materials used in the construction of the cap. Asphalt or
concrete materials would also need to be transported from sources located
up to 50 miles from the site, but as they are readily available, this would
not affect the implementability of this alternative.
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Costs

The 30-year present value cost range for this alternative would be
$16,300,000 to $16,400,000, with a capital cost range of $7,900,000 to
$8,000,000 and an annualized O&M cost of $547,000 to $551,000. The
asphalt cover option has the lowest present value cost. Most of the capital
cost covers the installation of the cap, the LNAPL and ground water
recovery trenches and extraction wells, and the ground water treatment
system. The annual O&M costs are primarily derived from the operation
of the recovery, treatment, and disposal systems.

3.2.5 Alternative 5: Remediation of Unconsolidated Soils by Excavation and
Off-site Disposal, Active Recovery of LNAPL, and Active Restoration of
Ground Water

3.2.5.1 Description

As shown on Figure 3-17, this alternative has the same general response
actions as those included in Alternatives 3 and 4, except that instead of a
cover, the unconsolidated soils that produce an excess lifetime cancer risk
over 1 x 10"1 would be excavated and disposed of at an off-site RCRA
Subtitle D-permitted landfill. More specifically, the alternative consists of
the following general response actions, which are described in detail in the
designated sections:

• Establishment of institutional controls that would include:

- Fencing and deed restrictions (Section 3.2.2.1), and
- LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through excavation and off-site disposal of the soil that
exceeds a carcinogenic risk of 1 x 10"4 (this section).

• Active recovery of LNAPL through three trenches and a system for the
collection and removal of LNAPL (Section 3.2.3-1).

• Active restoration of ground water through the same three trenches
used for the active recovery of the LNAPL and five extraction wells
near the river, and a system for the collection, removal, treatment, and
disposal of ground water (Section 3.2.3.1).

Performance of a ground water predesign investigation similar to that
described for Alternative 2 in Section 3.2.2.1 would be necessary. A
similar LNAPL and ground water monitoring program as the one
described in Section 3.2.2.1 would also be used for this alternative, except
that monitoring would be performed only to determine the completion of
the remediation (i.e., monitoring of the parameters related to the
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determination of the occurrence of natural attenuation at the site would
not be necessary).

As shown in Table 2-7, an estimated volume of 1,460 cubic yards of
surficial soil (i.e., 0 to 5 feet deep) are present at a calculated carcinogenic
risk greater than 1 x 10"1. This volume has been assumed to increase
during remediation to include a rectangle around each area, as shown on
Figure 3-17 and described later in this subsection. The parameters that
produce these risks are mainly PCBs at a weighted average concentration
of 1.9 ppm, and PNAs at a weighted average concentration of 0.258 ppm
of benzo(a)pyrene-equivalent carcinogenic PNAs. The benzo(a)pyrene-
equivalent concentration was calculated by adding the concentration of
each potentially carcinogenic PNA multiplied by an equivalency factor
equal to the ratio of the chemical's slope factor and benzo(a)pyrene's slope
factor. The slope factors were obtained from the Baseline Risk Assessment
(see Table 3-8). These soils would be excavated with a backhoe and
transported to an off-site RCRA Subtitle D-permitted landfill for disposal.
As indicated in Section 2.3.1, these soils are not expected to be
characteristic.

A predesign soil sampling investigation would be conducted prior to
completing the design, and would consist of the collection of shallow
samples within areas X, Y, and Z (see Figure 3-17) for the analysis of PCBs
and PNAs by using field screening methods and CLP analytical methods
for confirmation of a specified percentage of the field screening method
results. Should a field screening method that can determine the
appropriate maximum contaminant concentration that would trigger
remediation (estimated at 3.8 ppm for the PCBs and about 5 ppm of
benzo(a)pyrene-equivalent carcinogenic PNAs) not be available, all of the
samples collected would be analyzed by CLP methods. A grid would be
placed over each RI sampling location that exceeded the 1 x 10"4 cancer
risk, and samples would then be collected at specified locations on a radial
pattern until the PCBs and PNAs are found at concentrations that do not
produce a cancer risk over 1 x 10"1.

An estimated 144 samples for PCB and PNA field analysis and 29 samples
for CLP analysis of the same parameters were used to estimate the cost of
this predesign investigation (see Attachment 2 to Appendix C), but this
number would be finalized during the preparation of the predesign
investigation work plan if this alternative is selected. Once the results are
available, the volume of soils exceeding the 1 x 10"4 carcinogenic risk
would be recalculated by using updated toxicity factors, and the
appropriate process option selected based on a cost-effectiveness analysis.

The sizes and volumes of unconsolidated soils to be excavated from each
of the areas shown on Figure 3-17 are:

ERM-NORTH CENTRAL, INC. 3-35 I.ENZ OIL FEASIBILITY STUDY REPORT
(REVISION NO. 3)

s:\i-pfiles\erm\sfcii\W017\22\wpVrpts\fs-rv1.rpl\rv3s03.doc



• Area X - Estimated length of 126 feet, width of 71 feet, and depth
between 0 and 5 feet BGS (see Figure 3-18). The side slopes have been
estimated to be 45°, for an increased volume of soils of about 12%. The
total in-place volume of soil to be excavated would be 1,850 cubic
yards. The parameters of concern in these soils are PCBs, at
concentrations of up to 22 ppm (see Table 2-9).

• Area Y - Estimated length of 16 feet, width of 14 feet, and depth
between 0 and 5 feet BGS (see Figure 3-19). The same side slopes have
been estimated to calculate an in-place volume of soils to be excavated
of 80 cubic yards. This volume represents an 89% increase over the
area requiring remediation as a result of using a 45° slope. The
parameters of concern in the soils in this area are PCBs at
concentrations of up to 1.6 ppm and benzo(a)pyrene-equivalent
carcinogenic PNAs at concentrations of 3.4 ppm.

• Area Z - Estimated length of 34 feet, width of 26 feet, and depth
between 0 and 5 feet BGS (see Figure 3-20). Based on the 45° side
slopes, the total in-place volume of soil to be excavated would be 230
cubic yards, which represents an increase in the volume of soils
requiring remediation of 40%. The corresponding parameters of
concern are carcinogenic PNAs at concentrations of 7.1 ppm of
benzo(a)pyrene-equivalent carcinogenic PNAs.

The aforementioned volumes may be reduced if the excavation can be
performed at steeper slopes. Each of these areas would be excavated
using a backhoe. The water table is not expected to be encountered
during excavation, and clean soil would be brought in to fill the
excavations to grade. As indicated in Appendix D, the emission of VOCs
during excavation of these soils has been found to produce an acceptable
excess cancer risk (i.e., a risk of 2 x 10"7), making temporary relocation of
residents during excavation of these soils unnecessary.

As previously indicated, all of the components of the active recovery of
the LNAPL and active restoration of ground water systems described in
Section 3.2.3.1 for Alternative 3 would also be implemented for this
alternative, including the ground water treatability, aquifer pump, and
active recovery trench tests.

3.2.5.2 Evaluation

Overall Protection of Human Health and the Environment

The risk of direct contact with soil contaminated with constituents at
levels that exceed the 1 x 10"1 carcinogenic risk would be eliminated by the
excavation and off-site disposal of the contaminated soil. This removal
would also eliminate the source of contaminants potentially migrating to
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the surface water . The overall protection of human health and the
environment for this alternative with respect to the LNAPL and ground
water would be the same as that for Alternative 3 (Section 3.2.3.2).

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The site may have to be
removed from the floodplain map, and this would be performed after
completing any necessary studies during a predesign investigation. An
evaluation of the effects of flooding at the 100-year floodplain stage on the
remediation components near the river would also be required during the
design phase to ensure their proper performance and meet the regulations
at 35 IAC 724.118(b) and 35 IAC 703.184(d). These regulations would also
be met through the backfilling of the excavation to grade with clean soil.

The soil excavated from soil areas that exceed the 1 xlO~* carcinogenic risk
would likely be nonhazardous (see Section 2.3.1), and would be disposed
of as an Illinois special waste at a RCRA Subtitle D-permitted landfill, in
accordance with Items 14a, 16,15a, and 15b of Table 2-22. The substantive
requirements for special waste generators (see Item 10 in Table 2-22)
would also be met. The compliance with ARARs pertaining to the LNAPL
and ground water would be the same as that for Alternative 3 (Section
3.2.3.2).

Long-Term Effectiveness and Permanence

Once the soils exceeding the 1 x 10"1 carcinogenic risk are removed, the
contamination would be permanently removed from the site as well. The
long-term effectiveness and permanence of this alternative with respect to
the LNAPL and ground water would be the same as those for Alternative
3 (Section 3.2.3.2).

Reduction ofToxiciti/, Mobility, or Volume of Wastes through Treatment

The excavation and disposal of the soil contaminated with parameters at
levels that exceed the 1 x 10""4 carcinogenic risk would not constitute
treatment and thus would not reduce the toxicity, mobility, or volume of
the waste. However, the contaminated soil would be removed and would
no longer present a hazard at the site. The reduction of toxicity, mobility,
or volume of wastes associated with the LNAPL or ground water would
be the same for this alternative as for Alternative 3 (Section 3.2.3.2).

Short-Term Effectiveness

This alternative could be operating 8 months after the beginning of the
construction activities, thus achieving protection within a short time
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frame. However, the excavation and off-site disposal of the soil that
exceeds the carcinogenic risk of 1 x 10"4 would be completed in one month
after initiation of the excavation activities. The required predesign
investigations are the same as for Alternatives 3 and 4, and would take
about 12 months to complete. Any potential, temporary increase of risk to
the community and the remediation workers as a result of the emission of
particulates and VOCs during construction of the trenches would be
controlled through the relocation of residents and the use of protective
clothing and equipment for the remediation workers. An increase in the
risk of a traffic accident would occur during excavation and off-site
transport of the soil that exceeds the 1 x 10"* carcinogenic risk and the
materials from the trenches, and during transport to the site of gravel and
bentonite for the trenches. The total volume of materials to be transported
onto and off the site would be about 5,300 cubic yards.

The short-term effectiveness of this alternative with respect to the LNAPL
or ground water would be the same as that for Alternative 3 (Section
3.2.3.2).

Implementabilitif

About 2,160 cubic yards of clean soil would be needed to backfill the
excavated areas. The clean soil is readily available, and may be
transported from sources located up to 50 miles from the site. Although
the excavation of fractured bedrock to install the LNAPL and ground
water collection trenches would be difficult, this remedial technology
would be implementable at the site.

Costs

The 30-year present value cost for this alternative would be $14,500,000,
with a capital cost of $6,300,000 and an annualized O&M cost of $534,000.
Most of the capital cost covers the excavation of the contaminated soil, the
LNAPL and ground water recovery trenches, and the ground water
treatment system. The annual O&M costs are primarily derived from the
operation of the recovery, treatment, and disposal system.

3.2.6 Alternative 5a: Remediation of Unconsolidated Soils by Ex Situ S/S,
Active Recovery of LNAPL, and Active Restoration of Ground Water

3.2.6.1 Description

As shown on Figure 3-21, this alternative includes the same general
response actions as Alternative 5, except that ex situ S/S of the soils that
exceed the 1 x 10"* cancer risk would be implemented. More specifically,
the alternative consists of the following general response actions, which
are described in detail in the designated sections:
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• Establishment of institutional controls that would include:

- Fencing and deed restrictions (Section 3.2.2.1), and
- LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through ex situ S/S of the soil that exceeds a carcinogenic
risk of 1 x ICT4 (this section).

• Active recovery of LNAPL through three trenches and a system for the
collection and removal of LNAPL (Section 3.2.3.1).

• Active restoration of ground water through the same three trenches
used for the active recovery of the LNAPL and five extraction wells
near the river, and a system for the collection, removal, treatment, and
disposal of ground water (Section 3.2.3.1).

Performance of a ground water predesign investigation similar to that
described for Alternative 2 in Section 3.2.2.1 would be necessary. A
similar LNAPL and ground water monitoring program as the one
described in Section 3.2.2.1 would also be used for this alternative, except
that monitoring would be performed only to determine the completion of
the remediation (i.e., monitoring of the parameters related to the
determination of the occurrence of natural attenuation at the site would
not be necessary).

The same soil areas and depths of contamination, type and concentration
of contaminants, and predesign investigation used to better define the
extent of the contamination that are described in Section 3.2.5.1 apply to
this alternative as well. The total volume of soil that would undergo ex
situ S/S is estimated at 2,160 cubic yards (see Section 3.2.5.1). Under this
alternative, the soils exceeding a carcinogenic risk of 1 x 10"4 would
undergo ex situ S/S to create a mass that would encapsulate the
contaminants. It is also expected that the low concentrations of VOCs
present in the soils would be volatilized during the mixing process.
Appendix D presents the calculation of inhalation risks for this case,
which are estimated to be at an acceptable level of 2 x 10"7.

The process will consist of excavating the soils and transporting them to a
mobile field blending unit, where the soils would be mixed with binding
agents. The ex situ S/S system is expected to be able to treat about 900
cubic yards of soil per week, for an estimated total duration of the
remediation of 2 months, including mobilization, demobilization, and
testing.

The binder to be used would be selected during a treatability test
performed prior to the design phase, based on the performance standards
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established by the USEPA and IEPA in the ROD. The cost estimate for
this alternative has been calculated by assuming that the combined cost of
the binder and the ex situ S/S implementation would be $50/cubic yard.
The treatability test would be performed by (1) collecting the volume of
soil required by the vendors to evaluate the binder, (2) submitting the
collected soil to an off-site laboratory, (3) analyzing the soil for PCBs and
carcinogenic PNAs, (4) performing tests of different binders and/or
combinations of binder components with soil and water, (5) evaluating
whether the solidified mass meets the performance standards established
in the ROD, and (6) selecting the most cost effective binder.

As previously indicated, all the components of the active recovery of the
LNAPL and active restoration of ground water systems described in
Section 3.2.3.1 for Alternative 3 would also be implemented for this
alternative, including the ground water treatability, aquifer pump, and
active recovery trench tests.

3.2.6.2 Evaluation

Overall Protection of Human Health and the Environment

The risk of direct contact with the soil contaminated with constituents at
levels that exceed the 1 x 10"4 carcinogenic risk would be eliminated by the
ex situ S/S treatment of the contaminated soil. Also, ex situ S/S treatment
of the contaminated soil would reduce the migration of the soil
contaminants to surface water. The overall protection of human health
and the environment for this alternative with respect to the LNAPL and
ground water would be the same as that for Alternative 3 (Section 3.2.3.2).

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The site may have to be
removed from the floodplain map, and this would be performed after
completing any necessary studies during a predesign investigation. An
evaluation of the effects of flooding at the 100-year floodplain stage on the
remediation components near the river would also be required as a
predesign investigation to ensure their proper performance and meet the
regulations at 35 IAC 724.118(b) and 35 IAC 703.184(d).

The compliance with the ARARs pertaining to the LNAPL or ground
water would be the same as that for Alternative 3 (Section 3.2.3.2).

Long-Term Effectiveness and Permanence

The long-term effectiveness of this alternative with respect to the soil
contamination would depend on the continued maintenance of the deed
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restrictions and the stability of the S/S matrix with respect to its physical
characteristics. Because the soil contaminants would be encapsulated, but
not destroyed, any treatment residuals would be in a stabilized, solid
form. Therefore, as long as the physical integrity of the S/S matrix is
maintained, the contaminants would not be available for direct contact or
migration to other media.

The long-term effectiveness and permanence of this alternative with
respect to the LNAPL or ground water would be the same as those for
Alternative 3 (Section 3.2.3.2).

Reduction of Toxicity, Mobility, or Volume of Wastes through Treatment

This alternative satisfies the statutory preference for using treatment as a
principal element because it addresses the threats posed by the site
contaminants through treatment. All of the contaminants that cause the
site soils to exceed the 1 x 10"4 carcinogenic risk would undergo treatment
under this alternative. However, ex situ S/S treatment would only reduce
the mobility, not the toxicity or the volume, of the soil contaminants.
Because this technology has not yet been demonstrated to be permanent,
the possibility exists that the contaminants could regain some mobility.
However, the risk, should this happen, would be small as shown in
Section 2.3.1.

The reduction of toxicity, mobility or volume of wastes under this
alternative with respect to the LNAPL or ground water would be the same
as that for Alternative 3 (Section 3.2.3.2).

Short-Term Effectiveness

The ex situ S/S process would require only about 2 months for
implementation. Installation of the ground water treatment system would
take about 8 months to be completed.

During the implementation of ex situ S/S, some VOCs and particulate
matter would be released to the atmosphere. The risk from this release
has been calculated to be at acceptable levels (i.e., about 2 x 107).

Dust control methods would be used to limit the release of particulate
matter as a result of on-site truck traffic during the ex situ S/S activities.
Any potential, temporary increase of risk to the community and the
remediation workers as a result of the emission of particulates and VOCs
during construction of the trenches would be controlled through
relocation of residents and the use of protective clothing and equipment
for the construction workers.
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An increase in the risk of a traffic accident would occur during excavation
and off-site transport of the materials from the trenches and during
transport of gravels, bentonite, and S/S binder to the site. Assuming a
20% binder rate by volume, the total volume of materials that would
require transportation to the site is about 1,100 cubic yards.

An S/S binder selection test would be required in addition to the
predesign investigations required for Alternatives 3 and 4. All of these
investigations would be completed in about 12 months.

The short-term effectiveness of this alternative with respect to the LNAPL
or ground water would be the same as that for Alternative 3
(Section 3.2.3.2).

Implementabiliti/

Vendors needed to solidify/stabilize the soil and the necessary reagents
are readily available. Although the excavation of fractured bedrock to
install the LNAPL and ground water collection trenches would be
difficult, this remedial technology would be implementable at the site.

Costs

The 30-year present value cost for this alternative would be $14,700,000,
with a capital cost of $6,500,000 and an annualized O&M cost of $534,000.
Most of the capital cost covers the implementation of the S/S process and
the installation of the LNAPL and ground water recovery trenches and the
ground water treatment system. The annual O&M costs are primarily
derived from the operations of the recovery, treatment and disposal
system.

3.2.7 Alternative 6: Remediation of Unconsolidated Soils by Excavation and
Off-site Disposal, Enhanced Recovery of LNAPL, and Active Restoration
of Ground Water

3.2.7.1 Description

As shown on Figure 3-22, this alternative includes the same general
response action as Alternative 5 except that the active recovery of the
LNAPL would be enhanced through the use of surfactants. More
specifically, the alternative consists of the following general response
actions, which are described in detail in the designated sections:

• Establishment of institutional controls that would include:

- Fencing and deed restrictions (Section 3.2.2.1), and
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- LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through excavation and off-site disposal of the soil that
exceeds a carcinogenic risk of 1 x 1CT4 (Section 3.2.5.1).

• Surfactant-enhanced active recovery of LNAPL (Section 3.2.2.1 for the
number of and installation procedure for the trenches, Section 3.2.3.1
for the LNAPL recovery system, and this section for the surfactant
delivery system).

• Active restoration of ground water through the same four trenches
used for the active recovery of the LNAPL and five extraction wells
near the river, and a system for the collection, removal, treatment, and
disposal of ground water (Section 3.2.3.1 for all components except the
ground water treatment system, and this section for the ground water
treatment system).

This alternative would require performing a ground water predesign
investigation similar to that described for Alternative 2 in Section 3.2.2.1,
as well as the investigation described in Section 3.2.5.1 to determine the
extent of the soil exceeding the 1 x 10"4 cancer risk levels. One or more
water percolation tests, either in the field or in the laboratory, would also
be performed to determine the rate of infiltration of the surfactants
solution through the unconsolidated soils and gravels. Water will be used
in the field instead of the surfactant to prevent contaminating the aquifer
with the surfactant. A similar LNAPL and ground water monitoring
program as the one described in Section 3.2.2.1 would be used for this
alternative, except that monitoring would be performed only to determine
the completion of the remediation (i.e., monitoring of the parameters
related to the determination of the occurrence of natural attenuation at the
site would not be necessary).

A predesign investigation and probably a pilot study would be required
prior to the design of the surfactant delivery system and the water
treatment system to be used. As indicated by Abdul et al. (1990), the
selection of the surfactant would require an evaluation of (1) the critical
micelle concentration (CMC) for each surfactant, (2) the dispersion of
colloidal-sized soil particles by the aqueous surfactant solutions, (3) the
extent to which the surfactants solubilize the LNAPL, and (4) batch
washing tests. The CMC is the aqueous concentration of the surfactant at
which the surface tension of the aqueous surfactant solution is the lowest.
The dispersion of colloidal-sized soil particles is measured by the turbidity
of a solution of the soil and aqueous surfactant solution that has been
shaken for 5 minutes and settled for 24 hours. The extent to which the
surfactant solubilizes the LNAPL would be measured by stirring a
mixture of the LNAPL and the aqueous surfactant solution for 30 minutes
and measurement of the turbidity or other appropriate parameter of the
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solution. The batch washing studies are performed by adding soil to the
surfactant solution, stirring the mixture for about 30 minutes, allowing the
mixture to settle for about 10 minutes, removing the liquid, and
measuring an appropriate soil parameter, such as oil and grease.

Once the results of these tests are available, a surfactant that has a low
surface tension, good solubilization of LNAPL, low soil dispersion, and is
effective in removing the LNAPL from the soil in the batch washing
studies would be selected and tested in laboratory columns. Thus, the
laboratory tests would be performed by (1) collecting the required
volumes of the LNAPL and number of bedrock cores, (2) submitting the
samples to either an on-site laboratory or an off-site laboratory,
(3) evaluating the results and selecting the most promising surfactants,
(4) performing column studies with a bedrock core that would have a thin
layer of LNAPL on top of the water table, and (5) selecting the most cost-
effective surfactant.

Field testing of the selected surfactant would then be performed by using
an active recovery trench like the one described for Alternative 3. The test
would consist of performing the activities described for Alternative 3 and
then beginning the application of surfactant to allow the comparison of
both options.

The surfactant delivery system would consist of a 1-foot-deep pit filled
with one-half-inch gravel and covering the entire area of the LNAPL
plume (i.e., approximately 43,600 square feet), located at a depth of about
5.4 to 8.6 feet BGS across the area (see Figure 3-23). The depth of the
surfactant delivery system was selected to minimize the thickness of
unconsolidated soils through which the surfactant would have to travel
because of the low hydraulic conductivity of these soils (i.e., in the range
of 2.25 x 107 to 7.71 x 10"5 cm/sec, as indicated in Section 1.4.3), while
eliminating the need to dewater the area and handling the ground water
produced. The rate of application and surfactant concentration used in
the cost estimate was derived by selecting: (1) a rate of application of 10
gpm, which is about 50% higher than that used by Abdul and Ang (1994)
(i.e., equivalent to 6 gpm over the entire 43,600 square feet); and (2) the
surfactant DOW FAX 8390, which has a CMC of about 3,000 mg/L. As
shown on Figure 3-23, the surfactant delivery system would operate by
pumping the surfactant solution through four 4-inch, PVC perforated
distribution pipes laid within the distribution gravel.

There is the possibility that the surfactant would be channeled through
fractures in the unconsolidated soils or locations where boulders or
pebbles are present within the unconsolidated gravels, and then
channeled through fractures in the bedrock without contacting all of the
LNAPL-contaminated materials. In this case, the effectiveness of the
surfactant to enhance the recovery of the LNAPL may be reduced and
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become equivalent to just having active LNAPL recovery. Nevertheless, a
pit covering the area of the entire LNAPL plume and the delivery system
(previously described) should provide more contact of the surfactant with
the LNAPL-contaminated materials and the LNAPL itself than that
attained with trenches where the surfactant solution would be injected
under pressure to move the surfactant both horizontally and vertically
through the low hydraulic conductivity unconsolidated soils. The
surfactant would also contact LNAPL smeared into the bedrock as a result
of the lowering of the water table by the active ground water recovery
system. The active ground water and LNAPL recovery systems would
recover the surfactant and the solubilized LNAPL, and any surfactant
escaping these recovery systems would be captured by the extraction
wells located near the river. The surfactant feed system consists of a 2,000-
gallon, PVC surfactant storage tank, two 60 gpm pumps, a 4,000-gallon
steel water storage tank, a mixing tee, and a feed control manifold (see
Figure 3-24).

The surfactant delivery system would be installed after the active recovery
trenches have been excavated and before they are completely filled. The
road would have to be closed, removed, and then reconstructed after the
pit is installed. The utilities located under the road (i.e., water, gas, and
sewer) and aboveground (i.e., electricity and telephone) would be
temporarily relocated while the pit is completed in that area, and then
permanently reinstalled. These activities would be coordinated with the
utility companies to ensure that the newly constructed utilities meet the
requirements of the utility owners. As an alternative, the affected utility
companies would relocate and reinstall the utility and would then be
reimbursed. The same temporary relocation of residents and rerouting of
traffic through the northern road described in Section 3.2.2.1 would be
necessary during implementation of this alternative.

As previously indicated, all the components of the active recovery of the
LNAPL and active restoration of ground water systems described in
Section 3.2.3.1 for Alternative 3 would also be implemented for this
alternative, except that the ground water treatability testing program
would be modified as described below. Also, the four trenches described
in Section 3.2.2.1 would be used instead of the three trenches presented in
Section 3.2.3.1, to prevent the migration of surfactant outside of the
LNAPL plume while still covering all of the LNAPL plume. Based on the
results of the modeling using MODFLOW (see Section 2.6.3.1 and
Appendix F), the resulting ground water flow rate from each pump is 1.7
to 3.0 gpm, and the combined flow is 20 to 35.5 gpm. The extraction wells
would be pumping at rates between 1 and 4 gpm (see Table 2-26).

Based on conversations with vendors, it is believed the surfactant selected
for the cost estimates could be successfully removed in a DAF unit.
However, laboratory or pilot tests would be required to ensure that this
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system is capable of removing both the surfactant and the solubilized
LNAPL. The system used for the cost estimate assumes that an emulsion
breaker would be added to the DAF unit to improve the separation of the
surfactant and solubilized LNAPL from the water. As part of the
treatability study to select the surfactant, an evaluation should be
performed to determine the most cost-effective way of removing the
surfactant and solubilized LNAPL from the water and of treating the
remaining water. Therefore, the ground water treatability studies
described in Section 3.2.3.1 would be augmented by adding tests to (1)
determine the effectiveness of the DAF process to remove the surfactant
and the solubilized LNAPL and of biodegradation to remove the
surfactant and other biodegradable contaminants that may solubilize into
the ground water; and (2) evaluate the need for any additional treatment
processes, such as air stripping, filtration for oil and/or suspended solids
removal, and activated carbon adsorption.

The treatment system used for the cost estimates is illustrated on
Figure 3-25. As previously indicated, a vendor quote was obtained for
both the type of surfactant to use and the method for its removal from
water (through a DAF system). The treatment system would include the
same process units described in Section 3.2.3.1 for Alternative 2, except
that a DAF unit would be added after the gravity oil/water filter to
remove the surfactant and the solubilized LNAPL prior to being pumped
through the air stripper. Two DAF units in parallel are included in the
cost estimates, with a capacity of 50 gpm each. The units would be
equipped with (1) an air delivery system, (2) a water recycle line to reduce
the air needed to induce flotation of the LNAPL and surfactant, (3) a
cover, and (4) a venting system that would discharge any emitted VOCs to
the atmosphere. Treatment of these off gases is not expected to be
required because the organics would be attached to the LNAPL droplets.
As previously indicated, the results of the enhanced recovery pilot tests
and the treatability tests would be used to determine the required
treatment system to meet the POTW pretreatment standards.

The same discharge method and required type and frequency of analyses
described in Section 3.2.3.1 for Alternative 2 were assumed for this
alternative.

3.2.7.2 Evaluation

The only difference between this alternative and Alternative 5 is the
enhancement of the LNAPL recovery using surfactants. Therefore, the
evaluation of this alternative will be the same as that for Alternative 5
(Section 3.2.5.2) except as noted below.
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Overall Protection of Human Health and the Environment

The enhanced LNAPL recovery would accelerate the rate of LNAPL
recovery (as long as the surfactants are properly contacting the LNAPL
and LNAPL-contaminated materials) during the first 5 years of
application, and would be about the same as obtained with the passive
and active recovery options after 20 years. The use of surfactants would
not change the overall protection of human health and the environment
because it would not remove an estimated 23% to 77% of the starting
volume of LNAPL in the aquifer (see runs 7 through 9 in Table 2-25a).

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The compliance with the
potential ARARs under this alternative would be the same as that for
Alternative 5 (Section 3.2.5.2), except that an additional concern would be
to ensure that the surfactant and solubilized LNAPL are recovered by the
trenches and do not contaminate the aquifer downgradient of the existing
LNAPL-contaminated area. A nontoxic surfactant would be used for this
alternative to minimize increasing the risks to the public health and the
environment. Nevertheless, the extraction wells, which are located
downgradient from the trenches, would collect these materials.

Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of this alternative would be
the same as those for Alternative 5 (Section 3.2.5.2). However, the
effectiveness of the surfactant-enhanced recovery system is dependent on
identifying an appropriate surfactant for the site and an adequate delivery
system. Because of the low hydraulic conductivity of the silty-clay soils, it
may be necessary to install the surfactant delivery system below these
type of soils, which would increase the cost of the alternative as a result of
the additional dewatering requirements. In addition, the long-term
effectiveness of the surfactant delivery system may be reduced with time
as channels are formed within the soils or pores are clogged, which would
prevent the surfactant from properly contacting the remaining LNAPL-
contaminated materials.

Reduction ofToxiciti/, Mobility, or Volume of Wastes through Treatment

This alternative satisfies the statutory preference for using treatment as a
principal element for the ground water and the LNAPL, but not for the
soil that exceeds the 1 x 10"4 carcinogenic risk. As indicated in Section
2.6.3.1, the ultimate reduction of toxicity, mobility, or volume of wastes
under this alternative with respect to the LNAPL or ground water would
be the same as that for Alternative 5 (Section 3.2.5.2) because the use of
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surfactants does not increase appreciably the total volume of LNAPL
removed in the long term.

The enhanced LNAPL removal using surfactants would initially increase
the mobility of the contaminants in the LNAPL by increasing their
solubility in the ground water and allowing their migration toward the
extraction wells, potentially contaminating a portion of the aquifer (i.e.,
between the LNAPL area and the proposed extraction wells) that is not
currently affected. However, the subsequent collection and treatment of
these contaminants would result in a net reduction in the volume of waste
in the aquifer.

Short-Term Effectiveness

The short-term effectiveness of this alternative with respect to the soil and
ground water would be the same as that for Alternative 5 (Section 3.2.5.2),
although this alternative would require at least an additional 12 months to
complete the selection and testing of the surfactant. The components of
the alternative would be in operation within about 8 months of initiation
of the construction activities.

The enhanced LNAPL removal using surfactants would initially increase
the mobility of the contaminants in the LNAPL by increasing their
solubility in the ground water. However, these contaminants would be
collected by the extraction trenches or wells and treated by the ground
water treatment system within a relative short time of their release from
the LNAPL.

An increase in the risk of a traffic accident over that for Alternative 5
would occur during transport of the gravel necessary to fill the surfactant
delivery pit (i.e., an additional 700 cubic yards).

Implementability

The implementability of this alternative with respect to the soil and
ground water would be the same as that for Alternative 5 (Section 3.2.5.2),
except that it is possible that an appropriate surfactant would not be
found or that the selected surfactant may not be readily available.

Costs

The 30-year present value cost for this alternative would be $26,200,000,
with a capital cost of $9,600,000 and an annualized O&M cost of
$1,080,000. Most of the capital cost covers the excavation and installation
of the surfactant delivery system, the LNAPL and ground water recovery
trenches, and the ground water treatment system. The annual O&M costs
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are primarily derived from the operations of the recovery, treatment and
disposal system.

3.2.8 Alternative 6a: Remediation of Unconsolidated Soils by Ex Situ S/S,
Enhanced Recovery ofLNAPL, and Active Restoration of Ground Water

3.2.8.1 Description

The general response actions for this alternative include those described
for Alternative 6, except that ex situ S/S is used for the remediation of
unconsolidated soils instead of excavation and off-site disposal
(Figure 3-26). More specifically, this alternative consists of the following
general response actions, which are described in detail in the designated
sections:

• Establishment of institutional controls that would include:

- Fencing and deed restrictions (Section 3.2.2.1), and
- LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through ex situ S/S of the soil that exceeds a carcinogenic
risk of 1 x lO4 (Section 3.2.6.1).

• Surfactant-enhanced active recovery of LNAPL (Section 3.2.2.1 for the
number of and installation procedure for the trenches, Section 3.2.3.1
for the LNAPL recovery system, and Section 3.2.7.1 for the surfactant
delivery system).

• Active restoration of ground water through the same four trenches
used for the active recovery of the LNAPL and five extraction wells
near the river, and a system for the collection, removal, treatment, and
disposal of ground water (Section 3.2.2.1 for the trenches,
Section 3.2.3.1 for the ground water extraction wells and pumping
systems, and Section 3.2.7.1 for the ground water treatment system).

This alternative would require performing a ground water predesign
investigation similar to that described for Alternative 2 in Section 3.2.2.1,
the investigation described in Section 3.2.5.1 to determine the extent of the
soil exceeding the 1 x 104 cancer risk levels, the treatability testing for
selection of the binder to use for the ex situ S/S program described in
Section 3.2.5.1, and the surfactant and water treatment testing described in
Section 3.2.7.1. The same LNAPL and ground water monitoring program
described in Section 3.2.2.1 would be used for this alternative, except that
monitoring would be performed only to determine the completion of the
remediation (i.e., monitoring of the parameters related to the
determination of the occurrence of natural attenuation at the site would
not be necessary).
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3.2.8.2 Evaluation

The only difference between this alternative and Alternative 5a is the
enhancement of the LNAPL recovery using surfactants. Therefore, the
evaluation of this alternative will be the same as that for Alternative 5a
(Section 3.2.6.2) except as noted below.

Overall Protection of Human Health and the Environment

The enhanced LNAPL recovery would accelerate the rate of LNAPL
recovery (as long as the surfactants are properly contacting the LNAPL
and LNAPL-contaminated materials) during the first 5 years of
application and would be about the same as obtained with passive and
active recovery after 20 years. However, the use of surfactants would not
change the overall protection of human health and the environment
because it would not remove between 23% and 77% of the starting volume
of LNAPL (see Table 2-25a).

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The compliance with the
potential ARARs under this alternative would be the same as that for
Alternative 5a (Section 3.2.6.2), with the modifications indicated in Section
3.2.7.2.

Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of this alternative would be
the same as those for Alternative 5a (Section 3.2.6.2), with the
modifications indicated in Section 3.2.7.2.

Reduction of Toxicity, Mobility, or Volume of Wastes through Treatment

The reduction of toxicity, mobility, or volume of wastes under this
alternative with respect to the soils that exceed the carcinogenic risk of
1 x 10"* is the same as presented in Section 3.2.5.2 for Alternative 5a. The
ultimate reduction of toxicity, mobility, or volume of wastes under this
alternative with respect to the LNAPL or ground water would be the same
as that for Alternative 5a (Section 3.2.6.2), with the modifications indicated
in Section 3.2.7.2 for Alternative 6.

Short-Term Effectiveness

The short-term effectiveness of this alternative with respect to the soil and
ground water would be the same as that for Alternative 5a
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(Section 3.2.6.2), with the modifications indicated in Section 3.2.7.2 for
Alternative 6.

This alternative would take the same time as Alternative 6 because the
S/S binder selection can be completed while the surfactant tests are being
performed. The components of the alternative would be in operation
within about 8 months of initiation of the construction activities, as limited
by the time for installation of the ground water treatment system.

Implementabilitif

The implementability of this alternative with respect to the soil and
ground water would be the same as that for Alternative 5a
(Section 3.2.6.2), with the modifications indicated in Section 3.2.7.2 for
Alternative 6.

Costs

The 30-year present value cost for this alternative would be $26,300,000
with a capital cost of $9,700,000 and an annualized O&M cost of
$1,080,000. Most of the capital cost covers the excavation and the
installation of the surfactant delivery system, the LNAPL and ground
water recovery trenches, and the ground water treatment system. The
annual O&M costs are primarily derived from the operation of the
recovery, treatment, and disposal system.

3.2.9 Alternative 7: Remediation ofUnconsolidated Soils and LNAPL-
Contaminated Unconsolidated Soils and Gravels by Excavation and On-
site Treatment and Disposal, Off-site Disposal of LNAPL Removed
During Excavation, Active Recovery of LNAPL from the Bedrock, and
Active Restoration of Ground Water

3.2.9.1 Description

As indicated on Figure 3-27, the general response action for this
alternative include those identified for Alternative 5, except that (1) the
excavated unconsolidated soils exceeding the 1 x 10"1 cancer risk level
would be treated via an LTTD system or ex situ S/S and disposed of on
site; (2) the LNAPL-contaminated unconsolidated soils and gravels would
be excavated, treated on site in an LTTD system or by ex situ S/S, and
placed back in the excavation; and (3) the system for the active recovery of
LNAPL would be located within the area where LNAPL remains (i.e., the
fractured bedrock). More specifically, Alternative 7 includes the following
response actions, which are described in detail in the designated
subsections:

• Establishment of institutional controls that would include:
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- Fencing and deed restrictions (Section 3.2.2.1), and
LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through excavation, on-site treatment by using an LTTD
system or ex situ S/S, and placement as backfill of the unconsolidated
soils that exceed a carcinogenic risk of 1 x 10"4 (Section 3.2.5.1 for the
activities involved in excavation of these soils and this section for the
treatment and backfilling activities).

• Excavation of the LNAPL-contaminated unconsolidated soils and
gravels, treatment with an LTTD system or ex situ S/S, off-site disposal
of LNAPL removed during excavation, and placement of the treated
unconsolidated soils and gravels as backfill (Section 3.2.6.1 for a
description of the ex situ S/S activities and the S/S binder selection
tests and this section for the evaluation of whether to use ex situ S/S or
LTTD and for the excavation and backfilling activities).

• Active recovery of LNAPL from the bedrock through two trenches and
a system for the collection and removal of LNAPL (Section 3.2.2.1 for
the description of the trenches and their installation, Section 3.2.3.1 for
the description of the system for the collection and removal of LNAPL,
and this section for the location of the trenches to be used).

• Active restoration of ground water through the same two trenches
used for the active recovery of the LNAPL and five extraction wells
near the river, and a system for the collection, removal, treatment, and
disposal of ground water (Section 3.2.3.1 for the description of the
trenches and their installation, the description of the system for the
collection and removal of ground water, and the description of the
ground water treatment system; and this section for the location of the
trenches and the sizes of the ground water treatment system).

This alternative would require performing a ground water predesign
investigation similar to that described for Alternative 2 in Section 3.2.2.1,
the investigation described in Section 3.2.5.1 to determine the extent of the
soil exceeding the 1 x 10"1 cancer risk levels, the testing to select an ex situ
S/S binder presented in Section 3.2.6.1, and the treatability testing for
selection of the water treatment system described in Section 3.2.3.1. The
same LNAPL and ground water monitoring program described in
Section 3.2.2.1 would be used for this alternative, except that monitoring
would be performed only to determine the completion of the remediation
(i.e., monitoring of the parameters related to the determination of the
occurrence of natural attenuation at the site would not be necessary).

An estimated 1,210 cubic yards of LNAPL-contaminated unconsolidated
soil and gravels and 1,400 cubic yards of LNAPL-contaminated bedrock
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would have to be excavated, treated ex situ by LTTD or S/S, and placed
back in the excavation. As shown in Section 2.3.3.2, before treatment these
soils are not expected to contain more than 50 mg/kg of PCBs, although
they are expected to exceed the carcinogenic risk of 1 x 10"6. In addition,
approximately 12,200 cubic yards of overburden soil that is not
contaminated by the LNAPL would have to be excavated and segregated.
These quantities have been estimated on the basis of ground water and
LNAPL elevations from the following wells and/or piezometers: PI, P13,
P15, P16, P19, P20, P21, P24, P25, and P26 (see Table C-l-3 of Attachment 1
in Appendix C), and assume that the excavation would continue to a
depth of 1 foot below the LNAPL-contaminated bedrock because of the
expected smearing of the bedrock during excavation. However, during
implementation of the alternative, care should be taken to prevent
contaminating clean areas.

The LNAPL-contaminated material to be excavated has been divided in
the cost estimate tables into Area 2 and Area la (see Figures 3-27 through
3-29). The excavation Area 2 is a 30-foot-side square encompassing the
LNAPL Area 2. The total volume of unconsolidated soils to be excavated
from this area is 740 cubic yards, based on a depth of 11 feet and a 45°
slope, and all soils would undergo LTTD or ex situ S/S. All the LNAPL-
contaminated material in this area consists of unconsolidated soils (i.e.,
from the silty-clay facies), and ground water is expected to be encountered
during the excavation activities.

The excavation Area la consists of that part of the LNAPL Area 1 that has
LNAPL within the unconsolidated soils or gravels (i.e., 20,500 square feet),
plus an extra 4,500 square feet corresponding to the distance from the
mapped LNAPL Area 1 shown on Figure 1-15 to the border of the IEPA
excavation (see Figure 3-27). About 0.5 feet of bedrock are also
contaminated with LNAPL in this area, and would be excavated along
with the unconsolidated soils and gravels to ensure removal of the
LNAPL from this area. A side slope of 45° has been used to estimate the
volume of the excavated material (see Figure 3-29). The volume of
materials to be excavated is 12,200 cubic yards of clean unconsolidated
soils and 1,870 cubic yards of LNAPL-contaminated unconsolidated soils,
unconsolidated gravels and bedrock.

The unconsolidated soils and gravels would be excavated with a backhoe,
and the bedrock would be broken with a backhoe-mounted pneumatic
breaker and then removed using a backhoe with a bucket. A crusher
would be used to break the unconsolidated gravels and bedrock into
pieces less than 2.5 inches in size. Although the excavation rates for the
unconsolidated soils and gravels can be as high as required by using
several pieces of equipment simultaneously and working three shifts per
day, the capacity of the LTTD or ex situ S/S systems to treat the excavated
soil volume (i.e., 900 cubic yards per week based on operating 24 hours
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per day and 7 days per week) would likely determine the daily excavation
rate. Dewatering would be performed in a way similar to that described
in Section 3.2.3.1 for the excavation of the trenches (including the on-site
storage in a tank prior to disposal at an off-site RCRA Subtitle C-
permitted water treatment facility or discharge to the POTW after any
necessary pretreatment). However, the duration would only be an
estimated 5 weeks based on the previously mentioned LTTD or ex situ S/S
treatment rate of 900 cubic yards per week and assuming that dewatering
would not be required until after 50% of the unconsolidated soils and
gravels are excavated. Any decontamination water produced during the
excavation activities would be handled in the same way as the extracted
water.

In addition, an absorbent material would be spread over the liquid in the
excavation as it is being opened to improve the removal of the LNAPL.
This material would be removed as part of the excavated unconsolidated
soils and gravels and would be disposed of at an off-site, TSCA- and
RCRA Subtitle C-permitted facility, if the PCB concentration is higher
than 50 mg/kg, and at a RCRA Subtitle C-permitted facility otherwise. It
is estimated that about 160 cubic yards of absorbent material would be
used during the excavation activities. The estimated volume of water to
be extracted during construction is 201,600 gallons, based on the same
dewatering rate used for the excavation of the trenches because all of the
excavation would not be open simultaneously. Therefore, the on-site,
temporary water storage tank would have the same capacity as the
storage tank used during excavation of the trenches. If possible,
excavation would be completed without dewatering.

The excavation would be performed in stages so that at any given time
after startup, there would be three open cells, the materials of which
would be (1) in the process of being excavated and staged awaiting
treatment for cell number one, (2) undergoing LTTD or ex situ S/S
treatment for cell number two, and (3) in the process of being backfilled
after treatment for cell number three. Staging of the excavated material
would occur at an on-site location near the LTTD or ex situ S/S unit, and
would include a system for the collection of any liquids. These liquids
would be sent to a RCRA Subtitle C-permitted facility or the POTW after
any required pretreatment for disposal.

Appendix D presents the calculation of the air emissions expected during
the implementation of the excavation activities. The estimated
carcinogenic risks produced during the Area 2 and Area la excavation are
3 x 10"*. These risks were calculated by using the maximum detected
concentrations in the LNAPL samples. Air monitoring with an HNu
meter would be performed during the duration of the excavation and
operation of the LTTD unit to determine the need for worker respiratory
protection. The same temporary resident relocation and commercial
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facility compensation programs as well as the rerouting of traffic through
the northern road described in Section 3.2.2.1 for the installation of the
trenches would be necessary for this alternative, except that the duration
of relocation would be longer. In addition, the same utility relocation
activities described in Section 3.2.7.1 would be performed for this
alternative, because the LNAPL-contaminated material present under
Jeans Road (see Figure 3-27) would be excavated.

The LNAPL-contaminated unconsolidated soils and gravels would be
treated on site by using LTTD or ex situ S/S. The treatment process would
be selected after laboratory-scale tests are performed for both the LTTD
and ex situ S/S processes to determine which of these two treatment
options meets the respective performance standards (defined in the ROD)
at the lowest cost. The treatability test for ex situ S/S is described in
Section 3.2.6.1 and the LTTD tests are described later in this section.

The LTTD unit would have a capacity of 900 cubic yards per week
(assuming operation 24 hours per day and 7 days per week) and would
operate at a temperature of at least 1,100°F or under other pressure,
temperature, and/or oxygen deficient conditions that would allow the
separation of PCBs and carcinogenic PNAs from the solid material. The
LTTD unit can handle particles of up to 2.5 inches in size, which is about
the expected size of the excavated unconsolidated gravels and bedrock
after crushing (Anderson, 1993b). The excavated, LNAPL-contaminated
materials would be brought to the staging area in trucks and dumped
directly into the LTTD unit reactor. Inside the LTTD unit reactor, the
material would be heated indirectly (i.e., by using natural gas or propane
that would not come into contact with the contaminated material) and the
organics would be separated from the solid material. The gases would
then be condensed in a chiller and this liquid phase (i.e., containing the
LNAPL) would be sent to an off-site, TSCA- and RCRA Subtitle C-
permitted facility for disposal. Any offgases that did not condense would
be treated by using a vapor-phase granular activated carbon system
located within the same LTTD unit prior to emission to the atmosphere.
The soils and gravels that have undergone LTTD would be used to
backfill the excavation. Any overburden excavated clean soil would be
placed back in the excavation.

A laboratory-scale test may be required to (1) demonstrate the efficiency
of the LTTD unit to remove PCBs from the LNAPL-contaminated
materials to less than 2 mg/kg, and (2) determine the RCRA hazardous
waste status of the materials after treatment by measuring the
concentrations of the constituents for which the wastes received at the site
were listed and testing the materials with the TC. As indicated in Section
2.3.3.2, the materials are expected to meet health-based levels after
removal of the LNAPL and the organics and would, therefore, not be
RCRA-listed wastes. Because the soils incinerated by the IEPA did not
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exceed the TC limits for characteristic hazardous waste designation, the
treated soils and gravels are expected to exhibit TC parameters at
concentrations below the TC limits. Therefore, these materials should be
suitable for use as backfill after LTTD treatment.

The test would consist of collecting the required volume of LNAPL-
contaminated materials with a backhoe and transporting it to an off-site
facility for the performance of treatability studies. The effectiveness of the
absorbent material to be used for removal of the liquid LNAPL from the
open excavation would also be tested in either the laboratory or in the
field at the same time of the excavation conducted to collect the LNAPL-
contaminated materials that would be tested with the LTTD process.

The ex situ S/S system is also expected to have a capacity of 900 cubic
yards per week and would consist of the same equipment described under
Section 3.2.6.1, except that a crusher would be used to reduce the size of
the gravel and bedrock pieces. The binder selected during the predesign
investigation described in Section 3.2.6.1 would encapsulate the LNAPL-
contaminated materials to prevent the leaching of contaminants at
concentrations exceeding the TCLP limits, thus making the treated
LNAPL-contaminated materials a nonhazardous material. The combined
risk to nearby residents of the excavation and ex situ S/S of the LNAPL-
contaminated materials is 4 x 10"6.

The active LNAPL and ground water recovery system would consist of
two trenches, designated as trenches M and S in Figure 3-5, and located as
shown on Figure 3-27. The trenches and their installation procedure are
described in Section 3.2.2.1. As described in Section 2.6.3.1, the required
combined ground water extraction rate from the trenches for the active
restoration is 8.8 to 20 gpm, and the rates for the extraction wells range
between 1 and 3.5 gpm (see Table 2-26). The system for the collection and
removal of the LNAPL, as well as the water treatment system unit
processes and capacities, would be the same as described in Section
3.2.3.1.

3.2.9.2 Evaluation

The only difference between this alternative and Alternative 5a is that the
excavated soils contaminated with parameters at levels that exceed the
1 x 10"' carcinogenic risk may be treated on-site by thermal desorption
instead of ex situ S/S, and that excavation of the LNAPL-contaminated
materials present in Excavation Areas la and 2 and on-site treatment by
thermal desorption would be implemented.

Therefore, the evaluation of this alternative will be the same as that for
Alternative 5a (Section 3.2.6.2) except as noted below.
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Overall Protection of Human Health and the Environment

The overall protection of human health and the environment with respect
to the soils exceeding the 1 x 10"1 carcinogenic risk levels and the ground
water is the same as for Alternative 5a. Partial excavation and treatment
of the LNAPL-contaminated materials (i.e., to include only the LNAPL
areas where the LNAPL is present in the unconsolidated soils and gravels
in Excavation Areas la and 2) would also reduce the mass loading of
LNAPL contaminants into the ground water thus reducing the risks
resulting from exposure to the ground water. However, the remaining
LNAPL would not be completely removed through active recovery and
would continue to be a possible source of ground water contamination.

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The compliance with the
potential ARARs under this alternative would be the same as that for
Alternative 5a (Section 3.2.6.2), except that the substantive requirements of
the regulations included in Item 5s in Table 2-22 would also be met.

Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of this alternative would be
the same as those for Alternative 5a (Section 3.2.6.2). Because it is usually
difficult to completely extract LNAPL from soils using recovery trenches,
the excavation of the LNAPL-contaminated materials in this alternative
would result in the removal of more LNAPL than in Alternative 5a.
However, the LNAPL remaining in the bedrock after active recovery
(estimated in Section 2.6.3.1 to be about 15% to 52% of the starting
volume) would continue to be a possible source of ground water
contamination.

Reduction ofToxicih/, Mobility, or Volume of Wastes through Treatment

This alternative satisfies the statutory preference for using treatment as a
principal element because it addresses the threats posed by the site
contaminants through treatment of the soil that exceeds the 1 x 10"4

carcinogenic risk; LNAPL-contaminated soils, gravels, and some of the
bedrock; and ground water. The ultimate reduction of toxicity, mobility,
or volume of wastes under this alternative with respect to the LNAPL or
ground water would be the same as that for Alternative 5a (Section 3.2.6.2)
except as noted below.

The thermal desorption treatment of the excavated unconsolidated soils
exceeding the 1 x 10"4 cancer risk and LNAPL-contaminated materials
would reduce the volume of the waste stream by removing the
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contaminants from the soils. The remediation of the LNAPL in this
alternative, as compared to that in Alternative 5a (Section 3.2.6.1) would
not change the ultimate reduction of toxicity or mobility of the wastes
through treatment because a portion of the LNAPL would remain in the
LNAPL area and will continue to be a potential source of contamination of
the ground water. The total volume of LNAPL removed would be greater
than that removed in Alternative 5a because of the excavation of the
portion of the LNAPL that is within the unconsolidated soils and gravels.
As with the unconsolidated soils exceeding the 1 x 1CT1 carcinogenic risk,
ex situ S/S of the LNAPL-contaminated materials would reduce the
mobility (but not the toxicity or the volume) of the contaminants. Because
S/S has not yet been demonstrated to be permanent, the possibility exists
that the contaminants would regain some mobility. Any such
contaminants would be collected by the ground water recovery system.
Five-year reviews would be necessary to ensure that the remedy continues
to provide adequate protection of human health and the environment.

Short-Term Effectiveness

The short-term effectiveness of this alternative with respect to the soil and
ground water would be the same as that for Alternative 5a (Section
3.2.6.2).

The excavation of the unconsolidated LNAPL-contaminated materials
would increase the short-term effectiveness of the recovery of LNAPL as
compared to recovery trenches alone. The alternative would be in
operation within 8 months of beginning of construction or excavation
activities, because of the time required for the construction of the ground
water treatment system. The excavation and LTTD or ex situ treatment
process would be completed in 6 weeks. Staging and transportation from
and to the excavation of the excavated materials would increase the risk of
traffic accidents with respect to Alternative 5a because of the additional
material to be transported. The installation of two trenches to recover
LNAPL would result in the same carcinogenic risk to nearby residents as
for the installation of three trenches (i.e., 2 x 10").

Implementabilihj

The implementability of this alternative would be the same as that for
Alternative 5a (Section 3.2.6.2), with the following modifications. Vendors
needed to supply and operate the LTTD equipment (if used) are readily
available, but would be limited by the volume of wastes to be treated,
which is considered by several vendors to be too small for their
equipment. The LTTD unit itself requires specialized operation and
would present an increased risk to the remediation workers. An air
permit would be needed for operation of the LTTD unit and three 1-hour
test runs may be required.
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Also, the alternative requires the excavation of soil, gravels, and some
bedrock below the water table, which is usually difficult, although not
impossible. The binder selected for the S/S of the LNAPL-contaminated
materials is expected to be readily available, and vendors to supply the
S/S equipment are also readily available.

Costs

The 30-year present value cost for this alternative would range between
$16,900,000 and $21,100,000 with a capital cost range of $9,200,000 to
$13,400,000, and an annualized O&M cost of $500,000. The lower costs
correspond to the use of the ex situ S/S process. Most of the capital cost
covers the excavation and treatment of the LNAPL-contaminated
unconsolidated soils and gravels by using the LTTD system or ex situ S/S,
the installation of LNAPL and ground water recovery trenches, and the
construction of the ground water treatment system. The annual O&M
costs are primarily derived from the operation of the ground water and
LNAPL recovery, treatment, and disposal system.

3.2.10 Alternative 8: Remediation of Unconsolidated Soils and LNAPL-
Contaminated Unconsolidated Soils and Gravels by Excavation and On-
site Treatment and Disposal, Off-site Disposal of LNAPL Removed
During Excavation, Enhanced Recovery of LNAPL from the Bedrock, and
Active Restoration of Ground Water

3.2.10.1 Description

The general response actions for this alternative are the same as those for
Alternative 7, except that the active recovery of the LNAPL would be
enhanced through the use of surfactants (see Figure 3-31). More
specifically, Alternative 8 includes the following response actions, which
are described in detail in the designated subsections:

• Establishment of institutional controls that would include:

Fencing and deed restrictions (Section 3.2.2.1), and
LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through excavation, on-site treatment by using an LTTD
system or ex situ S/S, and placement as backfill of the unconsolidated
soils that exceed a carcinogenic risk of 1 x 10"4 (Section 3.2.5.1 for the
activities involved in excavation of these soils and Section 3.2.9.1 for
the treatment and backfilling activities).

• Excavation of the LNAPL-contaminated unconsolidated soils and
gravels, treatment with an LTTD system or ex situ S/S, off-site disposal
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of LNAPL removed during excavation, and placement of the treated
unconsolidated soils and gravels as backfill (Section 3.2.9.1).

• Surfactant-enhanced active recovery of LNAPL from the bedrock
through three trenches and a system for the collection and removal of
LNAPL (Section 3.2.2.1 for the description of the trenches and their
installation, Section 3.2.3.1 for the description of the system for the
collection and removal of LNAPL and the location of the trenches,
Section 3.2.7.1 for the surfactant delivery system description, and this
section for the surfactant delivery area).

• Active restoration of ground water through the same three trenches
used for the surfactant-enhanced active recovery of the LNAPL and
five extraction wells near the river, and a system for the collection,
removal, treatment, and disposal of ground water (Section 3.2.2.1 for
the description of the trenches and their installation, Section 3.2.3.1 for
the description of the system for the collection and removal of ground
water and the location of the trenches, Section 3.2.7.1 for the
description of the ground water treatment system, and this section for
the size of the ground water treatment system and the surfactant rate
to be used).

This alternative would require performing a ground water predesign
investigation similar to that described for Alternative 2 in Section 3.2.2.1;
the investigation described in Section 3.2.5.1 to determine the extent of the
soil exceeding the 1 x 10"4 cancer risk levels; the treatability testing for
selection of the water treatment system described in Section 3.2.7.1; and
the testing of the LTTD process, selection of ex situ S/S binder, and testing
of the absorbent material presented in Section 3.2.9.1. The same LNAPL
and ground water monitoring program described in Section 3.2.2.1 would
be used for this alternative, except that monitoring would be performed
only to determine the completion of the remediation, i.e., monitoring of
the parameters related to the determination of the occurrence of natural
attenuation at the site would not be necessary.

As indicated in Section 2.6.3.1, the required combined ground water
extraction rate from the trenches for the active restoration of the aquifer is
13.5 to 27.5 gpm, and the rates for the extraction wells range between 0.75
and 4 gpm (see Table 2-26). Because the LNAPL area would have been
reduced by approximately 50%, only about 50% of the area indicated in
Section 3.2.9.1 would required surfactant application. This area is shown
on Figure 3-31. The surface area is 18,600 square feet, and the selected
surfactant application rate is 5 gpm. Because the water treatment system
described in Section 3.2.7.1 can handle a range of water rates by turning
on additional pieces of equipment, the same system would be used for the
treatment of the ground water extracted during the implementation of this
alternative.
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3.2.10.2 Evaluation

The only difference between this alternative and Alternative 7 is the
enhancement of the LNAPL recovery using surfactants. Therefore, the
evaluation of this alternative will be the same as that for Alternative 7
(Section 3.2.9.2) except as noted below.

Overall Protection of Human Health and the Environment

The enhanced LNAPL recovery would accelerate the rate of LNAPL
recovery (as long as the surfactant is properly contacting the LNAPL and
LNAPL-contaminated materials) with respect to Alternative 7 during the
first 5 years of application, and would be about the same as obtained with
passive and active recovery after 20 years. However, the use of
surfactants would not change the overall protection of human health and
the environment because it would not remove between 17% and 55% of
the starting volume of LNAPL (see Table 2-25a).

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The compliance with the
potential ARARs under this alternative would be the same as that for
Alternative 7 (Section 3.2.9.2), except that an additional concern would be
to ensure that the surfactant and solubilized LNAPL are recovered by the
trenches and do not contaminate the aquifer downgradient of the existing
LNAPL-contaminated area. A nontoxic surfactant would be used for this
alternative to minimize increasing the risks to the public health and the
environment. Nevertheless, the extraction wells, which are located
downgradient from the trenches, would collect these materials.

Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of this alternative would be
the same as those for Alternative 7 (Section 3.2.9.2). However, the
effectiveness of the surfactant-enhanced recovery system is dependent on
identifying an appropriate surfactant for the site and an adequate delivery
system. Because of the low hydraulic conductivity of the silty clay soils, it
may be necessary to install the surfactant delivery system below these
type of soils, which would increase the cost of the alternative as a result of
the additional dewatering requirements. In addition, the long-term
effectiveness of the surfactant delivery system may be reduced with time
as channels are formed within the soils or pores are clogged, which would
prevent the surfactant from properly contacting the remaining LNAPL-
contaminated materials.
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Reduction ofToxicity, Mobility, or Volume of Wastes through Treatment

As indicated in Section 2.6.3.1, the ultimate reduction of toxicity, mobility,
or volume of wastes under this alternative with respect to the LNAPL or
ground water would be the same as that for Alternative 7 (Section 3.2.9.2)
because the use of surfactants does not increase the total volume of
LNAPL removed in the long term.

The enhanced LNAPL removal using surfactants would initially increase
the mobility of the contaminants in the LNAPL by increasing their
solubility in the ground water and allowing their migration toward the
extraction wells, potentially contaminating a portion of the aquifer (i.e.,
between the LNAPL area and the proposed extraction wells) that is not
currently affected. However, the subsequent collection and treatment of
these contaminants would result in a net reduction in the volume of waste
in the aquifer.

Short-Term Effectiveness

The short-term effectiveness of this alternative with respect to the soil and
ground water would be the same as that for Alternative 7 (Section 3.2.9.2),
although this alternative would require at least an additional 12 months to
complete the selection and testing of the surfactant. The components of
the alternative would be in operation within about 8 months of initiation
of the construction activities, depending on the time required for the
installation of the ground water treatment system.

The enhanced LNAPL removal using surfactants would initially increase
the mobility of the contaminants in the LNAPL by increasing their
solubility in the ground water. However, these contaminants would be
collected by the extraction trenches or wells and treated by the ground
water treatment system within a relatively short time of their release from
the LNAPL.

Implementability

The implementability of this alternative with respect to the soil and
ground water would be the same as that for Alternative 7 (Section 3.2.9.2),
except that it is possible that an appropriate surfactant would not be
found or that the selected surfactant may not be readily available.

Costs

The 30-year present value range of costs for this alternative would be
$24,200,000 to $28,400,000, with a capital cost range of $11,700,000 to
$16,000,000 and an annualized O&M cost of $812,000. The lower costs
correspond to the use of the ex situ S/S process. Most of the capital cost
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covers the excavation of the LNAPL-contaminated unconsolidated soils
and gravels, the installation of the LNAPL and ground water recovery
trenches, and the construction of the surfactant delivery and ground water
treatment systems. The annual O&M costs are primarily derived from the
operation of the recovery, treatment, and disposal system.

3.2.11 Alternative 9: Remediation of Unconsolidated Soils and LNAPL-
Contaminated Soils, Unconsolidated Gravels, and Bedrock by Excavation
and On-site Treatment and Disposal; Off-site Disposal of LNAPL
Removed During Excavation; and Natural Attenuation of Ground Water
Contaminants

3.2.11.1 Description

The general response actions for this alternative are the same as those for
Alternative 7, except that (1) the LNAPL-contaminated bedrock would be
remediated also, making active recovery of LNAPL unnecessary; and (2)
natural attenuation of the ground water contaminants would be used
instead of active restoration of the aquifer (see Figure 3-32). More
specifically, Alternative 9 includes the following response actions, which
are described in detail in the designated subsections:

• Establishment of institutional controls that would include:

- Fencing and deed restrictions (Section 3.2.2.1), and
- LNAPL and ground water monitoring (Section 3.2.2.1).

• Remediation through excavation, on-site treatment by using an LTTD
system or ex situ S/S, and placement of the unconsolidated soils that
exceed a carcinogenic risk of 1 x 1CT4 as backfill (Section 3.2.5.1 for the
activities involved in excavation of these soils and Section 3.2.9.1 for
the treatment and backfilling activities).

• Excavation of the LNAPL-contaminated unconsolidated soils,
unconsolidated gravels, and bedrock; treatment with an LTTD system
or ex situ S/S; off-site disposal of LNAPL removed during excavation;
and placement of the unconsolidated soils, unconsolidated gravels,
and bedrock pieces as backfill (Section 3.2.9.1 for the activities
involving the excavation of unconsolidated soils and gravels, the
LTTD system, and the ex situ S/S process; and this section for the
excavation of the bedrock).

• The natural attenuation of ground water contaminants (Section 3.2.2.1
for the description of the activities related to natural attenuation, and
this section for differences resulting from the remediation of the
LNAPL-contaminated material).
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This alternative would require performing a ground water predesign
investigation similar to that described for Alternative 2 in Section 3.2.2.1;
the investigation described in Section 3.2.5.1 to determine the extent of the
soil exceeding the 1 x 10"4 cancer risk levels; and the testing of the LTTD
process, the selection of an ex situ S/S binder, and the testing of the
absorbent material presented in Section 3.2.9.1. The same LNAPL and
ground water monitoring program described in Section 3.2.2.1 would also
be used for this alternative.

The bedrock would be removed by using a backhoe-mounted pneumatic
breaker to break the bedrock pieces. A backhoe with a bucket would then
be used to remove the broken pieces. The expected excavation rates for
the bedrock is 60 cubic yards per day per crew. Up to three crews could
be used at a time to accelerate the excavation activities. The excavation/ex
situ treatment/backfilling activities are expected to last about 7 months,
including mobilization and demobilization.

The material to be excavated (i.e., unconsolidated soils, unconsolidated
gravels, and bedrock) corresponds to Areas la, 2, and Ib (see Figures 3-32
and 3-33). The excavation Area Ib is 18,600 square feet, and consists of
that part of the LNAPL Area 1 that has LNAPL within the fractured
bedrock. The volume of excavated LNAPL-contaminated bedrock in Area
Ib has been estimated at 1,400 cubic yards. The corresponding volume of
clean soil, gravel, and bedrock overburden in Area Ib has been estimated
at 8,200 cubic yards (see Table C-l-3 in Attachment 1 of Appendix C),
including a 45° side slope for the overburden unconsolidated soils and
gravels. Dewatering would be performed as indicated in Section 3.2.9.1,
including the use of absorbent materials to remove the LNAPL from the
open excavation. The additional water produced with respect to
Alternatives 7 and 8 would be 100,800 gallons. However, if a high water
table is encountered during excavation, the volume of ground water
extracted during the excavation of Areas la, 2, and Ib would be higher,
and is estimated to potentially be as much as 600,000 gallons based on the
results of the ground water model sensitivity analysis presented in
Appendix F. The treated excavated materials would be placed back at the
bottom of the excavation, and then the excavation would be backfilled to
grade with the clean unconsolidated soils and gravels.

The air emission risk calculations presented in Appendix D include the
emissions from excavation of all of the LNAPL area. Those emissions are
expected to produce a carcinogenic risk of 3 x 10"", and would be
controlled through a mixture of monitoring, dust control, resident
relocation, and worker protection measures. In addition, the combined
carcinogenic risks from excavation and ex situ S/S treatment are 5 x 10"6.
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As indicated in Section 2.4.2.5, the removal of the LNAPL from the aquifer
results in a faster cleanup of the aquifer by natural attenuation reactions.
The estimated time required for the aquifer to meet the Illinois Class I
standards and the MCLs through natural attenuation reactions is 30 years
(see Table 2-21).

3.2.11.2 Evaluation

The only difference between this alternative and Alternative 7 is the
remediation of LNAPL-contaminated bedrock and natural attenuation of
the ground water instead of active restoration of the aquifer. Therefore,
the evaluation of this alternative will be the same as that for Alternative 7
(Section 3.2.9.2) except as noted below.

Overall Protection of Human Health and the Eninronment

This alternative would protect human health and the environment by
remediation of the sources of potential ongoing releases of contaminants.
The monitoring described for Alternative 2 (Section 3.2.2.2) for the natural
attenuation of ground water would be necessary for this alternative as
well to ensure the protection of human health and the environment.

Compliance with the Potential ARARs

A summary of the evaluation of the compliance of this alternative with all
of the potential ARARs is presented in Table 3-7. The compliance with the
potential ARARs under this alternative would be the same as that for
Alternative 7 (Section 3.2.9.2), except for the ground water component. As
discussed for Alternative 2 (Section 3.2.2.2), the ground water would be
monitored to ensure that the ground water standards established in the
ROD would be met through the natural attenuation reactions.

Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of this alternative for the
soils that exceed the 1 x 10"4 carcinogenic risk would be the same as those
for Alternative 7 (Section 3.2.9.2). Although excavation of bedrock in the
presence of ground water is difficult, and complete excavation and
remediation of the LNAPL-contaminated materials may not be
accomplished, implementation of Alternative 9 would have the best
results of all of the alternatives evaluated in terms of long-term
effectiveness and permanence.

The effectiveness of the natural attenuation of the ground water would be
monitored and, if necessary, contingency measures would be
implemented to ensure effective remediation.
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Reduction ofToxicitu, Mobility, or Volume of Wastes throitgh Treatment

This alternative satisfies the statutory preference for using treatment as a
principal element because it addresses the major threats posed by the site
contaminants through treatment. The ultimate reduction of toxicity,
mobility or volume of wastes under this alternative with respect to the
contaminants in the soils that exceed the 1 x 1CT1 carcinogenic risk would
be the same as that for Alternative 7 (Section 3.2.9.2). Because all of the
LNAPL-contaminated materials are excavated and treated, this alternative
is more effective than Alternatives 2 through 8 in reducing the source of
the aquifer contamination and in achieving the cleanup of the aquifer in a
reasonable time.

Natural attenuation reactions in the ground water would reduce the
toxicity and volume of the ground water contaminants over a shorter
period than Alternatives 2 through 8 that do not remediate all of the
LNAPL and LNAPL-contaminated materials. The monitoring described
in Section 3.2.2.1 would be employed, and contingency measures
implemented, if it is determined that natural attenuation is not occurring
at an acceptable rate.

Short-Term Effectiveness

This alternative would be effective in addressing the soil and LNAPL
contamination in the short-term, while the ground water would be
addressed on a longer-term basis. The soils exceeding the 1 x 1CT1

carcinogenic risk and the LNAPL-contaminated area would be remediated
within about 7 months of initiation of the construction activities. The
predesign investigations (including the ground water and LNAPL extent
investigation, soil sampling, selection of S/S binder, and LTTD pilot test)
would require about 6 months to be completed.

The excavation of the soil exceeding the 1 x 1CT4 carcinogenic risk, the
LNAPL, and the LNAPL-contaminated materials would result in the
remediation of all of the sources of contamination at the site. The most
contaminated ground water would also be removed during dewatering.

The natural attenuation of the ground water would be monitored to
ensure that no problems occurred in the short-term, but the actual
remediation of the contaminants by natural attenuation would be a long-
term process.

Implernentabiliti/

The implementability of this alternative with respect to the excavation of
the soils exceeding the 1 x 1CT1 carcinogenic risks and the LNAPL-
contaminated soils and gravels would be the same as that for Alternative 7
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(Section 3.2.9.2). The excavation of bedrock would present additional
implementation problems, although the technology is readily available.
The only potential implementation problems for excavation would be the
production of larger volumes of water than anticipated as a result of a
high water table, and the difficulty of removing all of the LNAPL because
of continuing smearing during the bedrock excavation activities.

The technology for monitoring the natural attenuation of the ground
water is readily implementable.

Costs

The 30-year present value range of costs for this alternative would be
$8,200,000 to $13,000,000, with a capital cost range of $6,200,000 to
$10,900,000 and an annualized O&M cost of $133,000. The lower costs are
related to the use of the ex situ S/S process. Most of the capital cost covers
the excavation and treatment system for the soil exceeding the 1 x 10"4

carcinogenic risk and the LNAPL-contaminated materials. The annual
O&M costs are primarily derived from the ground water monitoring.

3.3 COMPARISON OF ALTERNATIVES

As previously indicated, the results of the evaluation of the required
CERCLA criteria for each alternative are presented on Table 3-6. This
section presents a comparison of the alternatives based on those criteria.

3.3.2 Overall Protection of Human Health and the Environment

All of the alternatives except the "No Action" alternative would provide
adequate protection of human health and the environment. The excess
carcinogenic risks over 1 x lO^1 posed by the on-site soils are eliminated by
Alternatives 2 through 9. Alternatives 2 through 4 rely on a cap and
institutional controls to prevent contact with the contaminants in the soils,
while Alternatives 5 through 9 involve some degree of either removal or
treatment of these soils. Notwithstanding, Alternatives 2 through 4 would
be more protective because the cap would cover all of the soils that exceed
a carcinogenic risk of 1 x 106, while the other alternatives only address the
soils that exceed a carcinogenic risk over 1 x 10"1.

Alternatives 2 through 9 would prevent the migration of LNAPL towards
the Des Plaines River, and they ensure that ground water concentrations
do not exceed the appropriate surface water quality standards at the point
of discharge to the river. Alternatives 2 through 9, although involving
different approaches to the remediation of the aquifer, rely on institutional
controls to protect the public from the aquifer contamination. Specifically,
these alternatives would require a restriction on the use of ground water
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beneath the former Lenz Oil operational area and the area between Jeans
Road and the Des Plaines River. The total amount of LNAPL removed by
active recovery methods in Alternatives 3 through 8 after 20 years of
operation is estimated to range from 23% to 85% of the initial volume.
This volume is within the same range as the volume removed through
passive recovery, which is between 11% and 83% of the initial volume.
Therefore, none of these alternatives result in the complete removal of the
LNAPL from the aquifer, and institutional controls due to the residual
LNAPL for Alternatives 3 through 8 would be the same as for Alternative
2. However, Alternative 9, if successful in removing all of the LNAPL, is
expected to require institutional controls for a shorter period.

3.3.2 Compliance ivith Potential ARARs

The evaluation of the ability of the alternatives to comply with ARARs
included a review of chemical-, location-, and action-specific ARARs. A
summary of this evaluation is provided on Table 3-8.

3.3.3 Long-Term Effectiveness and Permanence

Alternatives 2 through 4 would be effective in preventing contact with the
soils that exceed the carcinogenic risk of 1 x 10 ', but the permanence of the
soil-related remedial component would depend on the maintenance of the
cap and the continued enforcement of institutional controls. In contrast,
Alternatives 5, 5a, 6, 6a, 7, 8, and 9 involve either removal or treatment of
the soils that exceed the carcinogenic risk of 1 x 10"4, which would result in
a more permanent remediation of these soils than Alternatives 2 through
4.

The long-term effectiveness of the aquifer remediation component
(including ground water remediation and LNAPL removal from the
aquifer) of Alternatives 3 through 8 is unknown, but is not expected to
result in the complete removal of the LNAPL. As long as the LNAPL is
present in the aquifer, the source of ground water contamination is still
present, and complete aquifer remediation is, therefore, not expected to
occur. From this point of view, Alternatives 2 and 9 would be as effective
as Alternatives 3 through 8 except that Alternative 9, if successful in
completely remediating the LNAPL and the LNAPL-contaminated
materials, would be more effective in achieving the cleanup of the aquifer.

Alternative 9 would achieve restoration of the aquifer in a relatively short
period of about 30 years (see Table 2-21). However, complete restoration
of the aquifer in the area of the LNAPL and within 215 feet of the southern
LNAPL area edge under Alternatives 2 through 8 may be technically
impracticable.
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If active restoration of the aquifer is required, Alternatives 7 and 8 would
remove an additional volume of LNAPL through excavation compared to
Alternatives 3 through 6a, which involve active recovery of the LNAPL
instead of excavation. The long-term effectiveness of the use of
surfactants to enhance the recovery of the LNAPL from the aquifer (used
in Alternatives 6, 6a, and 8) is unknown because of the possibility of
channeling of the surfactant within the unconsolidated soils, which would
reduce the volume of the LNAPL that is contacted and, thus, its removal
from the aquifer. Even if this does not occur, it is estimated that
Alternatives 6, 6a, and 8 would result in 23% to 83% removal of the
LNAPL (see Table 2-25a), which is about the same removal obtained
without enhancements. All of the alternatives, except the "No Action"
alternative, would provide permanent removal of a portion or most of the
LNAPL from the aquifer.

3,3.4 Reduction ofToxicity, Mobility, or Volume of Wastes through Treatment

Alternatives 3 through 9 would satisfy the statutory preference for
treatment to different degrees. Compared to Alternatives 3 through 8,
Alternative 9 reduces the volume of wastes to a higher degree because it
treats both the soils that exceed the 1 x 10"4 carcinogenic risk and the entire
LNAPL and LNAPL-contaminated area. In Alternative 9, natural
attenuation of the aquifer would result in restoration of the aquifer (and
reduction of the volume of wastes) in an estimated 31-year time period
after complete removal of the LNAPL. Alternative 2 also relies on natural
attenuation to restore the aquifer beyond the LNAPL area, but it is
expected that the aquifer would always be contaminated beneath the
LNAPL area.

Alternatives 3 through 8 use LNAPL and ground water recovery to
restore the aquifer and reduce the volume of wastes, but complete
recovery of the LNAPL is not expected to occur. Compared to
Alternatives 5a and 6a (and Alternatives 7, 8, and 9 if ex situ S/S is the
selected treatment option), Alternatives 5 and 6 would result in more
remediation of the volume of contaminated soils because the soils that
exceed the carcinogenic risk of 1 x ICT* are removed. Alternatives 5a and
6a (and Alternatives 7, 8, and 9 if ex situ S/S is the selected treatment
option) do not result in a reduction of the toxicity or volume of the
contaminants that produce the carcinogenic risks above 1 x 10"' (and the
LNAPL-contaminated materials if ex situ S/S is the selected treatment
option for Alternatives 7, 8, and 9), but would reduce the mobility by
encapsulating the materials and preventing them from becoming airborne
or from being ingested.

Alternatives 7 and 8 result in the remediation of a greater amount of
LNAPL than Alternatives 3, 4, 5, 5a, 6, and 6a, but would still leave some
LNAPL at the site that might never be recovered. The use of surfactants
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(if effective) in Alternatives 6, 6a, and 8 would reduce the volume of
LNAPL in the aquifer compared to Alternatives 3, 4, 5, 5a, and 7 in the
short term, but the total volume removed (i.e., by comparing Alternatives
3, 4, and 5 to 6 and 6a and Alternative 7 to 8) would be similar in the long
term.

3.3.5 Short-Term Effectiveness

Alternative 2 would likely have the greatest short-term effectiveness
because construction could be completed in a shorter time (i.e., 4 months)
than the rest of the alternatives.

The construction time for Alternatives 3 through 8 (after the design is
completed) is 8 months, and is dependent on the time required for the
installation of the ground water treatment system. Also, Alternatives 3
through 8 would require extensive predesign investigations prior to
completing the design. The predesign investigation for the selection and
testing of a surfactant for Alternatives 6, 6a, and 8 would require the
longest time to be completed because it requires both laboratory and pilot
tests. The pilot test for the surfactant selection may have to be repeated if
the first surfactant selected in the laboratory is not successful in the field,
as has been found by several researchers. This predesign investigation is
estimated to take up to 24 months.

Alternatives 2 and 9 also require predesign investigations, but they would
have a shorter duration than those required for Alternatives 3 through 8.
The only predesign investigation required for Alternative 2 is ground
water sampling and measurement of LNAPL thickness, and would be
performed in a shorter period than: (1) the LTTD laboratory-scale and S/S
binder selection tests also required for Alternative 9; and (2) the aquifer
pump, active recovery, water treatability, and surfactant selection
(Alternatives 6, 6a, and 8 only) tests required for Alternatives 3 through 8.

In the short-term, all of the Alternatives 2 through 9 would result in a
potential risk to the surrounding population, because they involve some
degree of excavation in the LNAPL area, which would result in the release
of VOCs and particulates. However, these risks would be minimized
through a mixture of monitoring, engineering controls, worker protective
clothing, and temporary resident relocation, if necessary. Alternatives 7,
8, and 9 have the added disadvantage of potentially requiring thermal
desorption equipment, which is technically complex and could increase
the risk to on-site remediation workers and the community in the event of
a failure.

All of the alternatives, except for the "No Action" alternative, would
increase the truck traffic at the site due to hauling of materials for cap
construction, or the ex situ S/S process, or the hauling of excavated
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materials either for off-site disposal or to an on-site treatment unit and
then back to the excavation for backfilling. Alternative 5a requires the
transport of the least volume of materials onto or off the site.

3.3.6 hnplementability

Alternative 2 would be the simplest to construct and operate. The
construction of a cap for Alternatives 2 through 4 would have significant
materials handling requirements, although materials are available locally.
Alternatives 2 through 9 would all include the excavation of some amount
of bedrock, a difficult process but one for which contractors with the
required special equipment are available. Other than the excavation of the
trenches, the installation of the LNAPL and ground water recovery and
treatment systems for Alternatives 3 through 8 would be readily
implementable due to the use of commonly used equipment and
procedures.

Vendors for the ex situ S/S equipment to be used for Alternatives 5a and
6a (and Alternatives 7, 8, and 9 if ex situ S/S is the selected process option)
are readily available. Materials for the selected S/S binders are also
expected to be readily available.

Construction requirements for Alternatives 7, 8 and 9 would be complex if
on-site thermal desorption is the selected process option. During the
operation of the thermal desorption unit, periodic sampling of the treated
materials would be required, and the operating parameters would have to
be adjusted accordingly to ensure that the required removal of PCBs and
PNAs is achieved. In addition, the implementation of the alternative
could be delayed until a mobile thermal desorption unit that can remove
PCBs and PNAs is available (i.e., there are fewer vendors that operate
LTTD units at significantly high temperatures to assure success. An
added disadvantage is the size of the project, which would be too small
for some of the LTTD vendors. Also, an air permit is required for on-site
LTTD treatment.

Alternatives 6, 6a, and 8 may not be implementable if an adequate
surfactant is not found during the predesign investigations.

3.3.7 Cost

The capital, annualized O&M, and present value cost of the alternatives
are shown in Table 3-3 through 3-5, respectively. Based on the evaluation
of the other criteria presented in Sections 3.3.1 through 3.3.6, Alternatives
2 and 9 (if ex situ S/S is used) are the most cost efficient, because they
achieve similar protection of the public health and the environment at a
lower cost of about 55% of the next lowest cost alternative (i.e., Alternative
5). Alternative 9 achieves a greater reduction of the volume of wastes, but
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its cost could increase significantly because of: (1) the presence of LNAPL
in areas outside the currently delineated LNAPL limits, (2) the need to use
a more expensive binder for S/S, (3) the potential for the extraction of
higher water rates during dewatering if the construction occurs during a
high water table period, and (4) the potential production of more LNAPL-
contaminated materials than calculated in this FS as a result of problems
with controlling the depth of bedrock excavation and the contamination of
clean bedrock.

Alternatives 6, 6a, and 8 are the least cost efficient, because their
effectiveness is questionable and their cost is higher than the cost of
alternatives that achieve comparable results such as Alternatives 5, 5a, and
7, respectively. If active restoration of the aquifer is required, Alternatives
3 through 8 differ only in the type of process used to address the soils that
exceed a carcinogenic risk of 1 x 10"' and the volume of LNAPL removed.
However, given that there would always be some LNAPL in the aquifer
producing a risk, Alternative 5 is the most cost-efficient alternative
because it achieves similar protection of the public health and the
environment at the lowest cost.
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TABLE 3-1

ASSEMBLING OF ALTERNATIVES
LENZ OIL SITE

LEMOXT, ILLINOIS

Environmental Medium
Soil Exceeding the 1 x 10"
Carcinogenic Risk

Ground Water

LNAPL

General Response Actions
No action
Institutional controls
Containment

Ex situ treatment

No action
Institutional controls
Active restoration

Natural attenuation

No action
Institutional controls
Excavation/ex situ
Treatment/disposal

Passive recovery /Disposal

Active Recovery /Disposal

Remedial Technology Type
None
Fencing, deed restrictions
Multilayered cap
Soil cap
Asphalt or concrete cap
Excavation and off-site disposal at RCRA Subtitle D landfill
On-site LTTD and on-site disposal
Solidification/stabilization

None
Deed restrictions and monitoring
Extraction with trenches and wells
Treatment by oil /water separation, oil filtration, air stripping, and solids filtration
Treatment by oil/water separation, oil filtration, DAF, air stripping, and solids filtration
Discharge to the POTW
Institutional controls
Monitoring
None
Deed restrictions and monitoring
Excavation of LNAPL-contaminated unconsolidated soils
Excavation of LNAPL-contaminated bedrock
On-site treatment with LTTD
On-site treatment with ex situ solidification/stabilization
Backfill solid material
Off-site liquid disposal at TSCA- and RCRA Subtitle C - permitted facility
Passive with trenches
Off-site liquid disposal at TSCA - and RCRA Subtitle C -permitted facility
Active with trenches

Surfactant-enhanced active recovery with trenches

Off-site liquid disposal at TSCA - and RCRA Subtitle C -
permitted facility

Area of Volume

Entire site
Entire site
Entire site
Entire site
Entire site
Soil exceeding 1 x W cancer risk
Soil exceeding 1 x W1 cancer risk
Soil exceeding 1 x 10"1 cancer risk

Entire site
Area exceeding the CUOs'"
Area exceeding the CUOs1"
Area exceeding the CUOs"'
Area exceeding the CUOs"'
Area exceeding the CUOs'"
Area exceeding the CUOs"1

Area exceeding the CUOs"'
Areas 1 and 2
Areas 1 and 2
Areas la and 2 unconsolidated soil
Area Ib bedrock
Excavated areas
Excavated areas
Excavated areas
Excavated areas
Area 1
Area 1
Area la
Area Ib
Area la
Area Ib
Area la
Arealb

Alternative Number
1
X

X

X

2

X
X

X

X
X

X

X
X

3

X

X

X
X
X

X

X

X
X

X
X

•I

X

X

X
X
X

X

X

X
X

x
-

5

X

X
X
X

X

X

X
X

X
X

5a

X

X
X
X

X

X

X
X

X
X

6

X

X
X

X
X

X

X
X
X
X

6a

X

X
X

X
X

X

X
X
X
X

7

X
X

X
X
X

X

X
X

X
X
X
X

X

X

8

X
X

X
X

X
X

X
X

X
X
X
X

X

X

9

X
X

X

X
X

X
X
X
X
X
X

Key:

CUOs = Clean-up objectives
LTTD = Low temperature thermal desorption

POTW = Publicly owned treatment works
TSCA = Toxic Substance Control Act

LNAPL = Light nonaqueous phase liquid
RCRA = Resource Conservation and Recovery Act

DAF = Dissolved air flotation

Area exceeding the Illinois Class I ground water standards and primary Maximum Contaminant Levels, or the CUOs established by the US Environmental Protection Agency in the Record of Decision.



TABLE 3-2

REMEDIAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of2)

Alternative
1
2

3

4

5

5a

6

6a

General Response
Action

No action
Soil and LNAPL
Containment, Natural
Attenuation of Ground
Water
Soil Containment,
Ground Water
Treatment, LNAPL
Recovery
Soil Containment,
Ground Water
Treatment, LNAPL
Recovery
Soil Remediation,
Ground Water
Treatment, LNAPL
Recovery
Soil Remediation,
Ground Water
Treatment, LNAPL
Recovery
Soil Remediation,
Ground Water
Treatment, Enhanced
LNAPL Recovery
Soil Remediation,
Ground Water
Treatment, Enhanced
LNAPL Recovery

Remedial Activity

Contaminated Soil
No action
Multilayered cap,
fencing, deed
restrictions

Soil cap, fencing,
deed restrictions

Asphalt or concrete
cap, fencing, deed
restrictions

Excavation and off-
site disposal of soil
exceeding 1 x 1CT1

carcinogenic risk
Ex situ S/S of soil
exceeding 1 x 10"*
carcinogenic risk

Excavation and off-
site disposal of soil
exceeding 1 x 10"4

carcinogenic risk
Ex situ S/S of soil
exceeding 1 x 10"*
carcinogenic risk

LNAPL
No action
Passive recovery; deed restrictions

Active recovery with trenches; deed
restrictions

Active recovery with trenches, deed
restrictions

Active recovery with trenches; deed
restrictions

Active recovery with trenches; deed
restrictions

Surfactant-enhanced active recovery
with trenches; deed restrictions

Surfactant-enhanced active recovery
with trenches; deed restrictions

Ground Water
No action
Natural attenuation, monitoring, deed
restrictions

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions

Active recovery with trenches and
extractions wells, treatment,
monitoring, deed restrictions

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions
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TABLE 3-2

REMEDIAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of 2)

Alternative
General Response

Action

Remedial Activity

Contaminated Soil LNAPL Ground Water
Soil Remediation,
Ground Water
Treatment, Partial
LNAPL Removal,
LNAPL Recovery

Excavation, on-site
treatment of soil
exceeding 1 x 1CT1

carcinogenic risk via
LTTD or ex situ S/S,
and on-site disposal

Excavation of LNAPL-contaminated
soil, on-site treatment via LTTD or ex
situ S/S, on-site disposal of solid
material, and off-site disposal of
removed liquid; active recovery with
trenches; deed restrictions __

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions

Soil Remediation,
Ground Water
Treatment, Partial
LNAPL Removal,
Enhanced LNAPL
Recovery

Excavation, on-site
treatment of soil
exceeding 1 x 10"*
carcinogenic risk via
LTTD or ex situ S/S,
and on-site disposal

Excavation of LNAPL-contaminated
soil, on-site treatment via LTTD or ex
situ S/S, on-site disposal of solid
material, and off-site disposal of
removed liquid; surfactant-enhanced
active recovery with trenches; deed
restrictions

Active recovery with trenches and
extraction wells, treatment, monitoring,
deed restrictions

Soil Remediation,
LNAPL Removal,
Natural Attenuation of
Ground Water

Excavation, on-site
treatment of soil
exceeding 1 x 1CT1

carcinogenic risk via
LTTD or ex situ S/S,
and on-site disposal

Excavation of LNAPL-contaminated
bedrock and unconsolidated soil, on-
site treatment via LTTD or ex situ
S/S, on-site disposal of solid
material, off-site disposal of removed
liquid __ __

Natural attenuation, monitoring, deed
restrictions

Key:

LNAPL =
S/S
LTTD =

Light nonaqueous phase liquid
Solidification / Stabilization
Low temperature thermal desorption
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TABLE 3-3
CAPITAL COST ESTIMATE SUMMARY • FUTURE ON-SITE RESIDENT, IE-04 SOIL

LENZ OIL SITE
LEMONT, ILLINOIS

Process Option

Common Activities

Covers
Multilayered Cap
Solid Waste Cap
Asphalt Cap
Concrete Cap

Remediation of l.OE-04 Unconsolidated Soils
Off-Site Disposal

RCRA Subtitle D
On-Site Treatment

Ex Situ Solidification/Stabilization (S/S)
Low Temperature Thermal Desorption (LTTD)

LNAPL
LNAPL Recovery - Passive 4 trenches
LNAPL Recovery - Active 2 trenches
LNAPL Recovery - Active 3 Trenches
LNAPL Recovery - Active 4 Trenches
Enhanced LNAPL Recovery - Surfactants 3 trenches
Enhanced LNAPL Recovery - Surfactants 4 trenches
LNAPL Soil Excavation and LTTD Treatment
LNAPL Soil Excavation and Ex Situ S/S
LNAPL Soil & Rock Excavation and LTTD Treatment
LNAPL Soil & Rock Excavation and Ex Silu S/S

Ground Water
Ground Water Recovery Wells - No surfactant
Ground Water Recovery Wells - Surfactants

Ground Water Treatment System
Active Recovery with 2 trenches
Active Recovery with 3 trenches
Enhanced Recovery with 3 trenches
Enhanced Recovery with 4 trenches

Total Cost (minimum)
Total Cost (maximum)

Table
Number

Table C-2

Table C-3
Table C-4
Table C-5
Table C-6

Table C-8

Table C-9
Table C-10

Table C-ll
Table C-12
Table C-13
Table C-14
Table C-15
Table C-16
Table C-19
Table C-19a
Table C-20

Table C-20a

Table C-21
Table C-21

Table C-22
Table C-22
Table C-23
Table C-23

1

$ -

$ -
$ -
$ -
$ -

$ -

J -
$ -

$ -
$ -
$ -
$ -
$ -
$ -
$ -
$ -
$ -
$ -

$ -
$ -

$ -
$ -
$ -
$ -

$ -
$ -

2

$ 314,389

$ 3,014,381
$
$
$

$

$
$

$ 1,679,842
I
$
$
$
$
$
$
J
$

$
$

$
$
$
$

$ 5,008,612
$ 5,008,612

3

$ 314,389

$
$ 1,715,515
$
$

I

$
$

$
$
$ 2,136,928
$
$
$
$
$
$
$

$ 677,311
$

$
$ 2,664,765
$
$

$ 7,508,909
$ 7,508,909

s

$
$
$
$

$
$
$

$
$
$
$
$
$
$
$
$
$

$
$

$
$
$
$
$
$

4

314,389

-

2,066,638
2,167,828

-

-

-
-

2,136,928

-

-
-
-
•

677,31 1
-

-
2,664,765

7,860,032
7,961,222

5 5»

$ 314,389 $ 314,389

$ - $ -
$ - $ -
$ - $ -
$ - $ -

$ 515,483 $

$ - $ 670,710
$ - $ -

$ - $ -
$
$ 2,136,928 2,136,928
$
$
$
$
$
$ - $ -
$ - $ -

$ 677,311 $ 677,311
$ - $ -

$ - $ -
$ 2,664,765 $ 2,664,765
$ - $ -
$ - $ -

$ 6,308,877 $ 6,464,104
$ 6,308,877 $ 6,464,104

6

$ 314,389

$
$
$
$

$ 515,483

$
$

$
$
$
$ 2,444,342
$
$ 2,178,684
$
$
$
$

$
$ 677,311

$
$
$
$ 3,425,424

$ 9,555,633
$ 9,555,633

61

$ 314,389

$
$
$
$

$

$ 670,710
»

$
$
$
$ 2,444,342
$
$ 2,178,684
$
$
$
$

J
$ 677,311

$
$
$
$ 3,425,424

J 9,710,860
$ 9,710,860

$

$
$
$
$

$

$
$

$
S

$
$

$
$
$
$
$
$

7

314,389

-

670,710
2,501,705

1,696,350
-
-
-
-

5,578,525
3,161,739

-

677,311

2,664,765

-

9,185,264
13,433,045

S

$
$
$
$

$

$
$

$
$
$
S
$
$
$
s
$
$

$
$

$
$
$
$
$
$

8

314,389

-
-
-

670,710
2,501,705

2,136,928

1,323,598
-

5,578,525
3,161,739

-
677,311

-
-

3,425,424
-

11,710,099
15,957,880

S

$
$
$
$

$

$
$

$
$
$
$
$
$
S
$
s
$

$
$

$
$
$
$
$
$

9

314,389

-

670,710
2,501,705

-
-

8,089,469
5,204,770

-

-

6,189,869
10,905,563
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TABLE 3-4
ANNUALIZED OPERATION AND MAINTENANCE COST ESTIMATE - 5% DISCOUNT RATE

LENZ OIL SITE
LEMONT, ILLINOIS

Process Option

Common Activities

Covers
Multilayered Cap
Solid Waste Cap
Asphalt Cap
Concrete Cap

LNAPL
LNAPL Recovery - Passive 4 trenches
LNAPL Recovery - Active 2 trenches
LNAPL Recovery - Active 3 trenches
LNAPL Recovery - Active 4 trenches
Enhanced LNAPL Recovery - Surfactants 3 trenches
Enhanced LNAPL Recovery - Surfactants 4 trenches

Ground Water
Recovery Wells with no surfactants, 2 trenches
Recovery Wells with no surfactants, 3 trenches
Recovery Wells with surfactants, 3 trenches
Recovery Wells with surfactants, 4 trenches

Ground Water Treatment System
Treatment System with no surfactants, 2 trenches
Treatment System with no surfactants, 3 trenches
Treatment System with surfactants, 3 trenches
Treatment System with surfactants, 4 trenches

Total Annualized Cost (asphalt cap)
Total Annualized Cost (concrete cap)

1

$ -

$ -
$ -
$ -
$ -

$ -
$ -
$ -
$ -
$ -
$ -

$ -
$ -
$ -
$ -

$ -
$ -
$ -
$ -

$ -
$ -

2

$ 133,250

$ 15,730
$
$
$

$ 27,163
$
$
$
$
$

$
$
$
$

$
$
$
$

$ 176,143
$ 176,143

3

$ 133,250

$
$ 15,730
$
$

$
$
$ 34,040
$
$
$

$
$ 18,901
$
$

$
$ 347,756
$
$

$ 549,676
$ 549,676

$

$
$
$
$

$
$
$
$
$
$

$
$
$
$

$
$
$
$

$
$

4

133,250

-
-

16,770
13,000

-
-

34,040
-
-
-

-
18,901

-
-

-
347,756

-
-

550,716
546,946

5

$ 133,250

$
$
$
$

$
$
$ 34,040
$
$
$

$
$ 18,901
$
$

$
$ 347,756
$
$

$ 533,946
$ 533,946

5a

$ 133,250

$
$
$
$

$
$
$ 34,040
$
$
$

$
$ 18,901
$
$

$
$ 347,756
$
$

$ 533,946
$ 533,946

6

$ 133,250

$
$
$
$

$
$
$
$ 48,319
$
$ 370,835

$
$
$
$ 19,003

$
$
$
$ 509,738

$ 1,081,145
$ 1,081,145

6a

$ 133,250

$
$
$
$

$
$
$
$ 48319
$
$ 370,835

$
$
$
$ 19,003

$
$
$
$ 509,738

$ 1,081,145
$ 1,081,145

7

$ 133,250

$
$
$
$

$
$ 25357
$
$
$
$

$ 19,618
$
$
$

$ 321,775
$
$
$

$ 499,999
$ 499,999

8

$ 133,250

$
$
$
$

$
$
$ 34,040
$
$ 199,172
$

$
$
$ 19,003
$

$
$
$ 426,474
$

$ 811,938
$ 811,938

$

$
$
$
$

$
$
$
$
$
$

$
$
$
$

$
$
$
$

$
$

9

133,250

-
-
-
-

-
-
-
-
-
-

-
-
-
-

-
-
-
-

133,250
133,250

PV$FTR-4.XLS



TABLE 3-5
PRESENT VALUE ANALYSIS OF REMEDIAL ALTERNATIVES - FUTURE ON-SITE RESIDENT, IE-04 SOIL

. 5% DISCOUNT RATE
LENZ OIL SITE

LEMONT, ILLINOIS

PROCESS OPTIONS
No Action

Common Activities

Covers
Multilayered Cap
Solid Waste Cap
Asphalt Cap
Concrete Cap

Remediation of l.OE-04 Unconsolidated Soils
Off-Site Disposal

RCRA Subtitle D
On-Site Treatment

Ex Silu Solidification/Stabilization (S/S)
Low Temperature Thermal Desorption (LTTD)
Low Temperature Thermal Desorption and
Solidification/Stabilization

LNAPL
LNAPL Recovery - Passive 4 trenches
LNAPL Recovery - Active 2 trenches
LNAPL Recovery - Active 3 trenches
LNAPL Recovery - Active 4 trenches
Enhanced LNAPL Recovery - Surfactants 3 trenches
Enhanced LNAPL Recovery - Surfactants 4 trenches
LNAPL Soil Excavation and LTTD Treatment
LNAPL Soil Excavation and Ex Situ S/S
LNAPL Soil & Rock Excavation and LTTD Treatment
LNAPL Soil & Rock Excavation and Ex Silu S/S

Ground Water Recovery Wells
Active Recovery with 2 trenches
Active Recovery with 3 trenches
Enhanced Recovery with 3 trenches
Enhanced Recovery with 4 trenches

Ground Water Treatment System
Active Recovery with 2 trenches
Active Recovery with 3 trenches
Enhanced Recovery with 3 trenches
Enhanced Recovery with 4 trenches

Total Present Value (minimum)
Total Present Value (maximum)

PRESENT VALUE
CAPITAL COST + 30-YRS OtM COST - 5.0% DISCOUNT RATE

Alternative Number
1

$

$

$
$
$
$

$

J
$
$
$

$
$
$
$
$
$
$
$
$
$

$
$
$
$

$
$
$
$

$
$

2

$

$ 2,362,768

$ 3,256,190
$
$
$

$

$
$
$
$

$ 2,097,401
$
$
$
$
$
$
$
$
$

$
$
$
$

$
$
$
$

$ 7,716,359
$ 7,716,359

3
$

$ 2362,768

$
$ 1,957,324
$
%

$

$
$
$
$

$
$
$ 2,660,201
$
$
$
$
$
$
$

$
$ 967,858
$
$

$
$ 8,010,628
$
$

$ 15,958,780
$ 15,958,780

4
$

$ 2,362,768

$
$
$ 2,324,434
$ 2,367,670

$

$
$
$
$

$
$
$ 2,660,201
$
$
$
$
$
$
$

$
$ 967,858
$
$

$
$ 8,010,628
$
$

$ 16,325,890
$ 16,369,126

5
$

$ 2362,768

$
$
$
$

$ 515,483

$
$
$
$

$
$
$ 2,660,201
$
$
$
$
$
$
$

$
$ 967,858
$
$

$
$ 8,010,628
$
$

$ 14,516,939
$ 14316,939

5a
$

$ 2362,768

$
$
$
$

$

$ 670,710
$
$
$

$
$
$ 2,660,201
$
$
$
$
$
$
$

$
$ 967,858
$
S

$
$ 8,010,628
$
$

$ 14,672,166
$ 14,672,166

6
$

$ 2362,768

$
$
$
$

$ 515,483

$
$
$
$

$
$
$
$ 3,187,123
$
$ 7,879323
$
$
$
$

$
$
$
$ 969,434

$
$
$
$ 11,261350

$ 26,175,482
$ 26,175,482

6»
$

$ 2362,768

$
$
$
$

$

$ 670,710
$
$
$

$
$
$
$ 3,187,123
$
$ 7,879323
$
$
$
$

$
$
$
$ 969,434

$
$
$
$ 11,261350

$ 26330,709
$ 26330,709

7
$

$ 2362,768

$
$
$
$

$

$ 670,710
$ 2,501,705
$
$

$
$ 2,086,148
$
$
$
$
$ 5,578,525
$ 3,161,739
$
$

$ 978,887
$
$
$

$ 7,611,230
$
$
$

$ 16,871,482
$ 21,119,263

8
$

$ 2362,768

$
$
$
$

$

$ 670,710
$ 2301,705
$
$

$
$
$ 2,660,201
$
$ 4385355
$
$ 5,578,525
$ 3,161,739
$
$

$
$
$ 969,434
$

$
$
$ 9,981372
$

$ 24,191380
$ 28,439361

9
$

$ 2362,768

$
$
$
$

$

$ 670,710
$ 2,501,705
$
$

$
$
$
$
$
$
S
$
$ 8,089,469
$ 5,204,770

$
$
$
$

$
$
$
$

$ 8,238,249
$ 12,953,942

PV_COST4.XLS



TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Overall Protectiveness:
Human Health Protection
Direct contact with soil

Ground water ingestion
for existing users

Ground water ingestion
for future users

No significant reduction
in risk. Some reduction
in access to soil through
existing fence.

There is no risk because
there are no current
ground water users.
No reduction in risk.

The cap would prevent
direct contact with soil.

Same as Alternative 1.

Passive recovery of
LNAPL would reduce
the source of potential
contamination of the
ground water. The
aquifer contamination
would be reduced
through natural
attenuation reactions.
Institutional controls
would prevent use of the
ground water, thus
reducing the risk to
future users.

The cap would prevent
direct contact with soil.

Same as Alternative 1.

Active LNAPL recovery
with ground water
extraction would
accelerate the
restoration of the
aquifer, but all of the
LNAPL is not expected
to be removed from the
aquifer. Therefore,
institutional controls
would be necessary to
prevent the use of the
aquifer as for
Alternative 2.

The cap would prevent
direct contact with soil.

Same as Alternative 1.

Same as Alternative 3.

The risk would be
reduced through
excavation, ex situ
treatment and disposal
of soils exceeding 1 x 10"1

cancer risk.

Same as Alternative 1.

Same as Alternative 3.

The risk would be
reduced through ex situ
S/S treatment of soils
exceeding 1 x W1 cancer
risk.

Same as Alternative 1.

Same as Alternative 3.

Same as Alternative 5.

Same as Alternative 1.

Same as Alternative 3.

Same as Alternative 5a.

Same as Alternative 1.

Same as Alternative 3.

The risk would be
reduced through
excavation, ex situ S/S
treatment of soils
exceeding 1 x 10"* cancer
risk and LNAPL-
con':aminated
Unconsolidated soils.

Same as Alternative 1.

Same as Alternative 3.

Same as Alternative 7.

Same as Alternative 1.

Same as Alternative 3.

The risk would be
reduced through
excavation, ex situ S/S
treatment of soils
exceeding 1 x 10"1 cancer
risk and LNAPL-
contaminated
Unconsolidated soils,
gravels, and bedrock.
Same as Alternative 1.

Removal of free-phase
LNAPL and LNAPL-
contaminated materials
would accelerate the
restoration of the aquifer
through natural
attenuation, thereby
reducing the risk to
human health from
exposure. Institutional
controls would prevent
use of the ground water,
but would be necessary
for a shorter period than
for Alternatives 2
through 8.
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Overall Protectiveness (Continued):
Environmental
Protection

Alternative would allow
continued
contamination of the
ground water.

Alternative would allow
continued migration of
contaminated ground
water and continued
ground water
contamination by the
LNAPL. Alternative
would prevent the
migration of the LNAPL.
Natural attenuation
reactions would prevent
the discharge of ground
water exceeding the
AWQC to the Des
Plaines River. The cap
would prevent the
potential discharge of
soil contaminants to the
drainage ditch via
runoff.

The migration of
LNAPL and
contaminated ground
water would be
prevented by the
extraction system. The
cap would prevent the
discharge of soil
contaminants to the
drainage ditch via
runoff.

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Same as Alternative 3. The migration of
LNAPL and
contaminated ground
water would be
prevented by the
extraction system. The
excavation of soils
exceeding 1 x 10"1 cancer
risk would eliminate the
potential for discharge
of soil contaminants to
the drainage ditch via
runoff.

The migration of
LNAPL and
contaminated ground
water would be
prevented by the
extraction system. The
ex situ S/S treatment of
soils exceeding 1 x 10"1

cancer risk would
reduce the potential for
discharge of soil
contaminants to the
drainage ditch via
runoff.

Same as Alternative 5.
However, the use of
surfactants may result in
additional
contamination of the
aquifer downgradient of
the LNAPL area.

Same as Alternative 5a.
However, the use of
surfactants may result in
additional
contamination of the
aquifer downgradient of
the LNAPL area.

The potential for
continued
contamination of the
ground water would be
reduced by the
excavation and ex situ
treatment of LNAPL-
contaminated
Unconsolidated soils and
gravels. The migration
of the remaining LNAPL
and contaminated
ground water would be
prevented by the
extraction system.
Remediation of soils
exceeding the 1 x 10"1

would eliminate the
potential for discharge
of soil contaminants to
the drainage ditch via
runoff.

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Same as Alternative 7. The potential continued
contamination of the
ground water would be
eliminated by the
excavation and ex situ
treatment of all of the
LNAPL-contaminated
materials. The potential
for discharge of soil
contaminants to the
drainage ditch via runoff
would be eliminated
through remediation of
soils exceeding the
1 x 10"1 cancer risk.
Natural attenuation
reactions would prevent
the discharge of ground
water exceeding the
AWQC to the Des
Plaines River.

Compliance with ARARs: SEE TABLE 3-7
Long-Term Effectiveness and Permanence:
Risk
Magnitude of residual
risk through direct
contact with soil

Existing risk would
remain unchanged.

The risk would be
eliminated as long as the
cap is maintained.

Same as Alternative 2. Same as Alternative 2. Risk would be reduced
through excavation and
off-site disposal of soil
exceeding 1 x 10"1

carcinogenic risk.

Risk would be reduced
through ex situ S/S
treatment of soil
exceeding 1 x 10"1

carcinogenic risk.

Same as Alternative 5. Same as Alternative 5. Same as Alternative 5,
except that the soil may
be treated by LTTD
instead of ex situ S/S.

Same as Alternative 7. Same as Alternative 7.
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 3 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternatives

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Risk (Continued):
Magnitude of residual
risk from ground water
ingestion for future
users of the aquifer

Adequacy of Controls

Existing risk would
remain unchanged.

There would be no
controls over the
remaining
contamination.

Institutional controls
would prevent the use of
contaminated ground
water, but unauthorized
use of ground water
would result in
increased risk. The
residual risk would be
reduced by passive
LNAPL recovery.
Natural attenuation and
dilution would decrease
the risk.

The risk to ground water
would be controlled by
alternate water supply,
passive LNAPL recovery
and institutional
controls. The cap would
control any effect from
the contaminated soil
(found to be minimal
under the current
conditions). Institutional
controls are limited in
effectiveness.

The risk would be
reduced by active
aquifer restoration, but
complete removal of the
LNAPL would probably
never be achieved.
Institutional controls
would prevent the use
of contaminated ground
water, but unauthorized
use of ground water
would result in
increased risk.

The risk to ground water
would be controlled by
alternate water supply,
active LNAPL recovery
and ground water
extraction, and
institutional controls.
The cap would control
any effect from the
contaminated soil
(found to be minimal
under the current
conditions).
Institutional controls are
limited in effectiveness.
Because all of the
LNAPL may never be
removed from the
aquifer, institutional
controls would have to
be maintained as for
Alternative 2.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3,
except that excavation of
soil exceeding 1 x 10"*
carcinogenic risk would
eliminate their effect.

Same as Alternative 3.

Same as Alternative 3
except that ex situ S/S
treatment of soil
exceeding 1 x 10"1

carcinogenic risk would
eliminate their effect.

Same as Alternative 3.

Same as Alternative 5.

Same as Alternative 3.

Same as Alternative 5a.

Same as Alternative 3.

Same as Alternative 5a,
except that LTTD
treatment of soils may
be used and that the
remediation of LNAPL-
contaminated
Unconsolidated soils and
gravels would eliminate
their effect.

Same as Alternative 3.

Same as Alternative 7.

Institutional controls
would prevent the use of
contaminated ground
water, but unauthorized
use of ground water
would result in increased
risk. The risk would be
reduced by removing the
potential continuing
source of ground water
contamination (i.e., the
LNAPL). Natural
attenuation and dilution
would decrease the
remaining risk.
Excavation and ex situ
S/S or LTTD treatment
of soil exceeding 1 x 10"1

carcinogenic risk and
LN APL-conta m ina ted
soils, gravels, and
bedrock would eliminate
their effect. The risk of
ground water would be
controlled by
institutional controls
until natural attenuation
remediates the aquifer.
Institutional controls are
limited in effectiveness,
but would be required
for a shorter period of
rime than for
Alternatives 2 through 8.
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 4 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of
LNAPL from the

Bedrock, and Active
Restoration of Ground

Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Long-Term Effectiveness and Permanence:
Reliability of Controls Because there would be

no controls, there would
be no reliability.

Reliability of cap would
be high if maintained.
Institutional controls to
prevent the use of
ground water are not
very reliable. However,
city water is available in
the area, and it is
unlikely that water wells
would be installed to
obtain drinking water.

Reliability of cap would
be high if maintained.
The reliability of the
LNAPL recovery system
is unknown because of
the LNAPL viscosity
and presence of
fractured bedrock. The
ground water extraction
and treatment systems
are reliable.
Institutional controls to
prevent the use of
ground water until the
ground water meets the
CUOs specified in the
ROD are not very
reliable. However, city
water is available in the
area, and it is unlikely
that water wells would
be installed to obtain
drinking water.

Same as Alternative 3. The reliability of the
LNAPL recovery system
is unknown because of
the LNAPL viscosity
and presence of
fractured bedrock. The
ground water extraction
and treatment systems
are reliable.
Institutional controls to
prevent the use of
ground water until the
ground water meets the
CUOs specified in the
ROD are not very
reliable. However, city
water is available in the
area, and it is unlikely
that water wells would
be installed to obtain
drinking water.

The reliability of ex situ
S/S to bind the soil
contaminants would
depend on the durability
of the solidified
material, but the soil
contaminants would not
affect the ground water
contamination
significantly in the event
of failure. The reliability
of the LNAPL recovery
system is unknown
because of the LNAPL
viscosity and presence
of fractured bedrock.
The ground water
extraction and treatment
systems are reliable.
Institutional controls to
prevent the use of
ground water until the
ground water meets the
CUOs specified in the
ROD are not very
reliable. However, city
water is available in the
area, and it is unlikely
that water wells would
be installed to obtain
drinking water.

Same as Alternative 5,
except that the reliability
of the surfactant
enhancement of the
active LNAPL recovery
system is unknown.

Same as Alternative 5a,
except that the reliability
of the surfactant
enhancement of the
active LNAPL recovery
system is unknown.

Same as Alternative 5a,
except that LTTD
treatment of the soil
exceeding the 1 x 10"1

carcinogenic risk and
the LNAPL-
contaminated soils and
gravels is reliable.

Same as Alternative 7,
except that the •
reliability of the
surfactant enhancement
of the active LNAPL
recovery system is
unknown.

The reliability of ex situ
S/S to bind the
contaminants in the soils
exceeding the 1 x 10"1

carcinogenic risk and the
LNAPL-contaminated
materials would depend
on the durability of the
solidified material. The
contaminants in the soils
exceeding the 1 x lO'1
carcinogenic risk would
not affect the ground
water contamination
significantly in the event
of failure. LTTD
treatment of the soils
exceeding the 1 x 10J

carcinogenic risk and the
LNAPL-contaminated
materials is reliable.
Institutional controls to
prevent the use of
ground water are not
very reliable. However,
city water is available in
the area, and it is
unlikely that water wells
would be installed to
obtain drinking water.

y
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 5 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Long-Term Effectiveness and Permanence (Continued):
Need for 5- Year Reviews Reviews would be

required because no
action has been taken.

Reviews would be
required because soil
that exceeds the 1 x 10"1

carcinogenic risk would
be left in place and
natural attenuation
reactions would be
ongoing.

Reviews would be
required because the soil
that exceeds the 1 x 10"1

carcinogenic risk would
be left in place and the
active restoration of the
aquifer would be
ongoing.

Same as Alternative 3.

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of
LNAPL from the

Bedrock, and Active
Restoration of Ground

Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Reviews would be
required because the
active restoration of the
aquifer would be
ongoing.

Reviews would be
required to evaluate the
durability of the S/S
mass and the
effectiveness of the
active aquifer
restoration systems.

Same as Alternative 5,
except that an
evaluation of the
effectiveness of the
surfactant enhancement
would be required.

Same as Alternative 5a,
except that an
evaluation of the
effectiveness of the
surfactant enhancement
would be required.

Same as Alternative 5a,
except that if LTTD is
used, there is no need to
evaluate the durability
of the S/S mass.

Same as Alternative 6a,
except that if LTTD is
used, there is no need to
evaluate the durability
of the S/S mass.

Reviews would be
required to evaluate the
durability of the S/S
mass (if S/S is selected as
the treatment system for
the soils) and because
natural attenuation
reactions would be
ongoing.

Reduction of Toxicity, Mobility, or Volume through Treatment:
Treatment Process Used

Amount Destroyed or
Treated

None.

None.

Natural attenuation
reactions for removal of
ground water
contaminants and
treatment of the
recovered LNAPL by
incineration, if
necessary.

LNAPL recovered by
passive recovery system.
Ground water exceeding
the ground water CUOs
specified in the ROD.

Treatment of the ground
water through oil/water
separation, filtration,
and air stripping.
Treatment of the
recovered LNAPL by
incineration, if
necessary.

LNAPL recovered by
active recovery system.
Ground water exceeding
the ground water CUOs
specified in the ROD.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Soil exceeding the
1 x 10"1 carcinogenic risk.
LNAPL recovered by
active recovery system.
Ground water exceeding
the ground water CUOs
specified in the ROD.

Same as Alternative 3,
except that ex situ S/S of
soil exceeding the 10"4

carcinogenic risk is also
used.

Same as Alternative 5.

Same as Alternative 3,
except that a DAF unit
would be added to the
ground water treatment
system.

Same as Alternative 5.

Same as Alternative 5a,
except that a DAF unit
would be added to the
ground water treatment
system.

Same as Alternative 5.

Same as Alternative 3,
except that ex situ S/S
or LTTD treatment of
soil exceeding 1 x 10"1

cancer risk and LNAPL-
contaminated
Unconsolidated soils and
gravels would also be
used.
Soil exceeding the
1 x 10"1 carcinogenic risk.
LNAPL-contaminated
uncnnsolidated soils and
grax-els. LNAPL
reccvered by active
recovery system.
Ground water exceeding
the ground water CUOs
specified in the ROD.

Same as Alternative 7,
except that a DAF unit
would be added to the
ground water treatment
system.

Same as Alternative 7.

Same as Alternative 2,
except that ex situ S/S or
LTTD treatment of soil
exceeding 1 x W cancer
risk and LNAPL-
contaminated
Unconsolidated soils,
gravel, and bedrock
would also be used.
Soil exceeding the 1 x W
carcinogenic risk. Free-
phase LNAPL and
LNAPL-contaminated
Unconsolidated soils,
gravels, and bedrock.
Ground water exceeding
the ground water CUOs
specified in the ROD.
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 6 of 11)

Criteria

Alternative I

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6 a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Reduction of Toxicity, Mobility, or Volume through Treatment (Continued):
Reduction of Toxicity,
Mobility, or Volume

Irreversible Treatment

None.

None.

Natural attenuation
reactions would reduce
the toxicitv and volume
of contaminants in the
ground water. Passive
recovery of the LNAPL
would reduce the
volume of LNAPL.

Incineration of recovered
LNAPL, if necessary,
would be irreversible.
Natural attenuation
reactions would be
irreversible.

Active aquifer
restoration would
reduce the mobilitv,
toxicitv, and volume of
the aquifer
contaminants through
hydraulic containment
and extraction,
respectively. Active
recovery of the LNAPL
would reduce the
volume of LNAPL.
Capping would reduce
the mobilitv of soil
contaminants exceeding
the 1 x 10 * cancer risk.

Incineration of
recovered LNAPL, if
necessary, would be
irreversible. Ground
water treatment would
be irreversible.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3,
except that the
excavation and off-site
disposal of soils
exceeding the 1 x 10*
cancer risk would also
remove these soils from
the site.

Excavation and off-site
disposal removes the
soils exceeding the 1 x
10' cancer risk from the
site irreversiblv, but
moves them to another
location. Incineration of
recovered LNAPL, if
used, would be
irreversible. Ground
water treatment would
be irreversible.

Same as Alternative ",
except that the ex situ
S/S of soils exceeding
the 1 x 10J cancer risk
would also reduce the
mobility of the
contaminants in these
soils through
encapsulation.

Ex situ S/S treatment
has not yet been
demonstrated to be
permanent. Incineration
of recovered LNAPL, if
used, would be
irreversible. Ground
water treatment would
be irreversible.

Same as Alternative 5,
except that the use of
surfactants, if effective,
would accelerate the
removal of recoverable
LNAPL from the site.

Same as Alternative 5.

Same as Alternative 5a,
except that the use of
surfactants, if effective,
would accelerate the
removal of recoverable
LNAPL from the site.

Same as Alternative 5a.

Same as Alternative 3,
except that the ex situ
S/S in soils exceeding
the 1 x 104 cancer risk
and the LNAPL-
contaminated
Unconsolidated soils and
gravels would reduce
the mobility of the
contaminants in these
soils through
encapsulation. LTTD
treatment would reduce
the volume of the
contaminants.
Subsequent off-site
incineration of anv
recovered LNAPL
wovld reduce its
toxintv.

Sarre as Alternative 5a,
except that the LTTD
treatment, if used,
wot Id be irreversible.

Same as Alternative 7,
except that the use of
surfactants, if effective,
would accelerate the
removal of recoverable
LNAPL from the site.

Same as Alternative 7.

Same as Alternative 2,
except that ex situ S/S of
soils exceeding the 1 x 10
4 cancer risk and the
LNAPL-contaminated
Unconsolidated soils and
gravels and bedrock
would reduce the
mobility of the
contaminants in these
soils through
encapsulation. LTTD
treatment would reduce
the volme of
contaminants.
Subsequent off-site
incineration of anv
recovered LNAPL would
reduce its toxicitv.

Same as Alternative 7,
except that incineration
of removed free-phase
LNAPL, ground water
treatment, and natural
attenuation reactions
would be irreversible.
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 7 of 11)

Criteria

Alternative I

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

-

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Reduction of Toxicity, Mobility, or Volume through Treatment (Continued):
Type and Quantity of
Residuals Remaining
After Treatment

Statutory Preference For
Treatment

None.

Does not satisfy.

The recovered LNAPL
would require
incineration at a TSCA-
and RCRA Subtitle C-
permitted facility if it has
more than 50 mg/kg of
PCBs.

Does not satisfy.

The recovered LNAPL
would require
incineration at a TSCA-
and RCRA Subtitle C-
permitted facility if it
has more than 50 mg/kg
of PCBs. Wastewater
sludge and spent
activated carbon may
require off-site disposal
at a RCRA Subtitle C-
permitted facility.
Satisfies.

Same as Alternative 3.

Satisfies.

Same as Alternative 3.

Satisfies.

Same as Alternative 3,
except that the soil that
underwent S/S would
remain in place.

Satisfies.

Same as Alternative 3.

Satisfies.

Same as Alternative 5a.

Satisfies.

Same as Alternative 5a,
except that if LTTD is
used, the only residual
of concern is an oily
waste that would be
incincerated at a TSCA-
and RCRA Subtitle C-
permitted facility, if
necessary.

Satisfies.

Same as Alternative 7.

Satisfies.

Same as Alternative 2.

Satisfies.

Short-Term Effectiveness:
Community Protection

Worker Protection

Risk to community not
increased by remedy
implementation.

No risk.

Particulate emissions
during cap installation
would be controlled.
Relocation of residents
would be necessary to
minimize the risk during
the excavation of the
trenches.
Protection would be
required against dermal
contact and vapor or
dust inhalation during
site construction
activities. Protection
would be required
during the handling of
recovered LNAPL

Same as Alternative 2.

Same as Alternative 2.

Same as Alternative 2.

Same as Alternative 2.

Relocation of residents
would be necessary to
minimize the risk during
the excavation of the
trenches.

Protection would be
required against dermal
contact and vapor or
dust inhalation during
all excavation activities.
Protection would be
required during the
handling of recovered
LNAPL and ground
water.

Relocation of residents
would be necessary to
minimize the risk during
the excavation of the
trenches.

Protection would be
required against dermal
contact and vapor or
dust inhalation during
all excavation and ex
situ S/S activities.
Protection would be
required during the
handling of recovered
LNAPL and ground
water.

Same as Alternative 5.

Same as Alternative 5,
except that protection
may also be required
during the handling of
the surfactant.

Same as Alternative 5a.

Same as Alternative 5a,
except that protection
may also be required
during the handling of
the surfactant.

Relocation of residents
would be necessary to
minimize the risk during
the excavation of the
trenches and the
LNAPL-contaminated
materials.

Same as Alternative 5a,
except that if LTTD is
used, protection would
be required during
operation of the system.

Same as Alternative 7.

Same as Alternative 6a,
except that if LTTD is
used, protection would
be required during
operation of the system.

Relocation of residents
would be necessary to
minimize the risk during
the excavation of the
LNAPL-contaminated
materials.

Protection would be
required against dermal
contact and vapor or
dust inhalation during all
excavation activities.
Protection would be
required during the
handling of removed
LNAPL.
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 8 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Short-Term Effectiveness (Continued):
Environmental Impacts

Time Until Action is
Complete

Continued impact from
existing conditions.

None. There is no action
being taken.

The potential migration
of contaminants from
the LNAPL to the
ground water would
continue.

About 6 months to
complete the predesign
investigations. The cap
and LNAPL recovery
trenches would be
installed within 4
months. Natural
attenuation reactions
will take many years to
restore the aquifer.

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ SIS, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of
LNAPL from the

Bedrock, and Active
Restoration of Ground

Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Same as Alternative 2,
except that excavation
activities may impact air
quality (but only for a
short period), and the
aquifer would be drawn
down during ground
water extraction.
About 12 months to
complete the predesign
investigations.
Approximately 8
months to complete the
construction activities.
LNAPL recovery and
aquifer restoration may
take many years to be
completed due to
residual LNAPL.

Implementability:
Ability to Construct and
Operate

No construction or
operation would be
involved.

The cap would be simple
to construct and
maintain. Excavation of
trenches in fractured
bedrock might be
difficult. The passive
LNAPL recovery system
would be simple to
construct and operate.

The cap would be
simple to construct and
maintain. Excavation of
trenches in fractured
bedrock might be
difficult. The ground
water extraction and
treatment systems
would be simple to
construct and operate.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

About 12 months to
compete the predesign
investigations.
Approximately 8
months to complete the
excavation and ground
water treatment system
construction activities.
LNAPL recovery and
aquifer restoration may
take many years to be
completed.

Same as Alternative 3,
except that the ex situ
S/S treatment activities
may also impact air
quality, but only for a
short period.

About 12 months to
compete the predesign
investigations.
Approximately 8
months to complete the
ex situ S/S treatment
and ground water
treatment system
construction activities.
LNAPL recovery and
aquifer restoration may
take many years to be
completed.

Same as Alternative 3,
except that the use of
surfactants would result
in additional
contamination of the
aquifer that would be
controlled by the
extraction svstem.
Same as Alternative 5,
except that the use of
surfactants, if effective.
would accelerate the
removal of LNAPL from
the site for a short
period. The selection of
a surfactant may delay
the completion of the
action by about 12
months.

Same as Alternative 5a,
except that the use of
surfactants would result
in additional
contamination of the
aquifer that would be
controlled by the
extraction system.
Same as Alternative 5a,
except that the use of
surfactants, if effective,
would accelerate the
removal of LNAPL from
the site for a short
period. The selection of
a surfactant may delay
the completion of the
action by about 12
months.

Excavation of trenches
in fractured bedrock
might be difficult The
ground water extraction
and treatment systems
would be simple to
construct and operate.

Same as Alternative 3,
except that ex situ S/S
would require
specialized equipment
and operations that are
readily available.

Same as Alternative 5
except that the selected
surfactant may not be
readily available.

Same as Alternative 5a
except that the selected
surfactant may not be
readily available.

Same as Alternative 5a,
except that if LTTD is
used, offgas air
emissions may impact
air quality for a short
duration.

Same as Alternative 5a.

Same as Alternative 5a,
except that if LTTD is
used, vendors may not
be readily available.

Same as Alternative 7.

Same as Alternative 6a.

Same as Alternative 7.

About 6 months to
complete the predesign
investigations.
Approximately 6 months
to complete the ex situ
S/S or LTTD treatment.
Natural attenuation
reactions are expected to
take about 30 years to
restore the aquifer.

Same as Alternative 6a,
except that if LTTD is
used, vendors may not
be readily available.

Ex situ S/S would
require specialized
equipment and
operations that are
readily available.
Excavation of the
fractured bedrock might
be difficult. If LTTD is
used, vendors may not
be readily available.
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SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 9 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Implementability (Continued):
Ease of Doing More
Action if Needed

Ability to Monitor
Effectiveness

Ability to Obtain
Approvals and
Coordinate with Other
Agencies

If monitoring indicates
more action is necessary,
may need to go through
the FS/ROD process
again.

No monitoring would be
conducted.

No actions would be
conducted.

Could implement
contingency measures if
natural attenuation
reactions do not remove
ground water
contaminants at an
acceptable rate.
Treatment of soil would
be possible, but would
require replacing the
cap.

Proposed monitoring
would give notice of
failure before significant
contaminant discharge
to the Des Plaines River
occurs, and indicate the
need for additional work
if the natural attenuation
reactions are not
removing the
contaminants at an
acceptable rate.

Approval of the cap
design from the USAGE
may be necessary.

Treatment of soil would
be possible, but would
require replacing the
cap. Enhancements to
the LNAPL recovery
system could be added
by installing the
necessary equipment.
Ground water pumping
and treatment rate could
be increased, if
necessary.

Proposed monitoring
would give notice of
failure before significant
contaminant discharge
to the Des Plaines River
occurs, and indicate the
need for modifying the
LNAPL recovery or
aquifer restoration
systems.

Same as Alternative 2,
except that a permit to
discharge to the POTW
would also be required
and should be easy to
obtain.

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Excavation of LNAPL-
contaminated materials
could be added, if
necessary.
Enhancements to the
LNAPL recovery system
could be added by
installing the necessary
equipment. Ground
water pumping and
treatment rate could be
increased, if necessary.

Proposed monitoring
would indicate the need
for modifying the
LNAPL recovery or
aquifer restoration
systems and indicate the
continued presence of
sources of ground water
contaminants after
excavation is completed.

Same as Alternative 3.

Soils treated by ex situ
S/S could be excavated
and disposed of off site,
if necessary. Excavation
of LNAPL-contaminated
materials could be
added, if necessary.
Enhancements to the
LNAPL recovery system
could be added by
installing the necessary
equipment. Ground
water pumping and
treatment rate could be
increased, if necessary.
Proposed monitoring
would indicate the need
for modifying the
LNAPL recovery or
aquifer restoration
systems and indicate the
continued release of
ground water
contaminants after ex
situ S/S treatment is
completed.

Same as Alternative 3.

Excavation of LNAPL-
contaminated materials
could be added, if
necessary. Additional
enhancements to the
LNAPL recovery system
could be added by
installing the necessary
equipment. Ground
water pumping and
treatment rate could be
increased, if necessary.

Same as Alternative 5,
except that the proposed
monitoring would
indicate the need to
modify the enhanced
LNAPL recovery
system.

Same as Alternative 3.

Same as Alternative 6,
except that soils treated
by ex situ S/S could be
excavated and disposed
of off site, if necessary.

Same as Alternative 5a,
except that the proposed
monitoring would
indicate the need to
modify the enhanced
LNAPL recovery
system.

Same as Alternative 3.

Excavation of LNAPL-
contaminated bedrock
could be added, if
necessary.
Enhancements to the
LNAPL recovery system
could be added by
installing the necessary
equipment. Ground
water pumping and
treatment rate could be
increased, if necessary.

Same as Alternative 5a.

Same as Alternative 3,
except that an air permit
would be required for
operation of the LTTD
system (if used).

Same as Alternative 6a,
except that excavation
of LNAPL-
contaminated bedrock
could be added, if
necessary.

Same as Alternative 6a.

Same as Alternative 7.

Could implement
contingency measures if
natural attenuation
reactions do not remove
ground water
contaminants at an
acceptable rate.

Proposed monitoring
would indicate the
continued presence of
sources of ground water
contaminants after
excavation and ex situ
S/S or LTTD is
completed and indicate
the need for additional
work if the natural
attenuation reactions are
not removing the
contaminants at an
acceptable rate.
An air permit would be
required for the
operation of the LTTD
system (if used).
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 10 of 11)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste Cap,
Active Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils by
Excavation and Off-site

Disposal, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils by

Ex Situ S/S, Enhanced
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL

Removed During
Excavation, Enhanced

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils,
Gravels, and Bedrock by
Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Implementability (Continued):
Availability of Services
and Capacities

Availability of
Equipment, Specialists,
and Materials

Availability of
Technologies

No services or capacities
required.

None required.

None required.

An off-site incineration
facility could be required
for disposal of recovered
LNAPL and is expected
to be available.

Cap materials are
available locally.
Contractors to install the
cap and the passive
LNAPL recovery system
are readily available.

Capping and passive
LNAPL recovery
technologies are readily
available.

The POTW has the
capacity to accept the
treated ground water,
except during times of
heavy rainfall. An off-
site incineration facility
could be required for
disposal of recovered
LNAPL and is expected
to be available.
Cap materials are
available locally.
Contractors to install the
cap, the LNAPL
recovery system and the
ground water extraction
and treatment system
are readily available.

Conventional LNAPL
recovery, ground water
pump-and-treat, and
capping are well
developed and readily
available technologies.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Contractors to perform
the excavation and
install the LNAPL
recovery and ground
water extraction and
treatment systems are
readily available.

Conventional LNAPL
recovery, ground water
pump-and-treat, and
excavation are well
developed and readily
available technologies.

Same as Alternative 3.

Contractors to
implement the ex situ
S/S treatment and
install the active LNAPL
recovery and ground
water extraction and
treatment systems are
readily available. The
S/S binder materials are
also expected to be
readily available.
Conventional LNAPL
recovery, ground water
pump-and-treat and
ex situ S/S are well
developed and readily
available technologies.

Same as Alternative 3.

Same as Alternative 5,
except that the
surfactant may not be
readily available.

Ground water pump-
and-treat, and
excavation are well
developed and readily
available technologies.
Surfactant enhanced
LNAPL recovery is an
emerging technology
that is readily available.

Same as Alternative 3.

Same as Alternative 5a,
except that the
surfactant may not be
readily available.

Conventional LNAPL
recovery, ground water
pump-and-treat and
ex situ S/S are well
developed and readily
available technologies.
Surfactant enhanced
LNAPL recovery is an
emerging technology
that is readily available.

Same as Alternative 3.

Sarr e as Alternative 5a,
except that the LTTD
equipment (if used) may
not 3e readily available.

Same as Alternative 5a,
except that the LTTD
process (if used) is well
developed, although not
readily available for the
type of contaminants at
the s-ite.

Same as Alternative 3.

Same as Alternative 6a,
except that the LTTD
equipment (if used)
may not be readily
available.

Same as Alternative 6a,
except that the LTTD
process (if used) is well
developed, although
not readily available for
the type of
contaminants at the site.

Same as Alternative 2.

Contractors to
implement the ex situ
S/S treatment (if used)
and the S/S binder
materials are expected to
be readily available. The
LTTD equipment (if
used) may not be readily
available.

Ex situ S/S (if used) is a
well developed and
readily available
technology. The LTTD
process (if used) is well
developed, although not
readily available for the
type of contaminants at
the site.

Cost
Capital Cost

Annualized O&M cost
30-Year Present value
cost

$0

$0
$0

$5,000,000

$176,000
$7,700,000

$7,500,000

$550,000
$16,000,000

$7,900,000 to $8,000,000

$547,000 to $551,000
$16,300,000 to

$16,400,000'

$6,300,000

$534,000
$14,500,000

$6,500,000

$534,000
$14,700,000

$9,600,000

$1,080,000
$26,200,000

$9,700,000

$1,080,000
$26,300,000

$9,200,000 to $13,400,000

$500,000
$16,900,000 to

$21,100,000*

$11,700,000 to
$16,000,000'

$812,000
$24,200,000 to

$28,400,000

$6,200,000 to $10,900,000

$133,000
$8,200,000 to $13,000,000
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TABLE 3-6

SUMMARY OF THE EVALUATION OF INDIVIDUAL ALTERNATIVES
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 11 of 11)

Key:

s/s
LNAPL
LTTD
POTW
AWQC
ARARs
RCRA
USEPA
FS
ROD
O&M
CUO
USAGE

Solidification/Stabilization
Light nonaqueous phase liquid
Low temperature thermal desorption
Publicly Owned Treatment Works
Ambient Water Quality Criteria
Applicable or relevant and appropriate requirements
Resource Conservation and Recovery Act
U.S. Environmental Protection Agency
Feasibility Study
Record of Decision
Operation and maintenance
Clean-up objective
U. S. Army Corps of Engineers

The asphalt cover has the lowest present value cost.
The lower costs correspond to the use of ex situ S/S process.
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TABLE 3-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 1 of 7)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered
Cap, Containment

and Passive
Recovery of LNAPL,

and Natural
Attenuation of
Ground Water
Contaminants

Alternative 3

Containment of
Unconsolidated Soils
with a Solid Waste

Cap, Active Recovery
of LNAPL, and

Active Restoration of
Ground Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of
Ground Water

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,
Active Recovery of
LNAPL, and Active

Restoration of
Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,

Enhanced Recovery
of LNAPL, and

Active Restoration of
Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery

of LNAPL, and
Active Restoration of

Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and Disposal,

Off-site Disposal of
LNAPL Removed

During Excavation,
Active Recovery of

LNAPL from the
Bedrock, and Active

Restoration of Ground
Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off -site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,

Gravels, and Bedrock by
Excavation and On-site

Treatment and Disposal;
Off-site Disposal of

LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Chemical-Specific
Illinois Class I Ground
Water Standards

AWQC for Chronic
Toxicity of Aquatic Life

POTW Pretreatment
Requirements

RCRA HWTS

RCRA UTS

TSCA Disposal
Requirements

Illinois General Use
Standards

Would not be met

Would not be met

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Would be met
through natural
attenuation reactions
at a certain distance
from Jeans Road

Would be met
through natural
attenuation reactions
at a certain distance
from Jeans Road

Not Applicable

Would be met for the
soil removed during
trench excavation, if
applicable
Would be met for the
soil removed during
trench excavation, if
applicable
Would be met
through incineration
of the recovered
LNAPL if the LNAPL
has a concentration of
PCBs greater than 50
mg/kg
Would be met at the
point of the natural
discharge of the
ground water to the
Des Plaines River
through natural
attenuation reactions

Would be met
through active
restoration of the
aquifer at a certain
distance from Jeans
Road
Would be met
through active
restoration of the
aquifer at a certain
distance from Jeans
Road
Would be met
through treatment of
the ground water
prior to discharge
Same as Alternative 2

Same as Alternative 2

Same as Alternative 2

Would be met at the
point of the natural
discharge of the
ground water to the
Des Plaines River
through active
restoration of the
aquifer

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Would be met for soil
at off-site facility prior
to disposal, if
necessarv
Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5

Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Would be met through
on-site treatment for the
soil, if applicable

Not applicable to the soil.
Would be met through
incineration of the
recovered LNAPL, if any,
if the LNAPL has a
concentration of PCBs
greater than 50 mg/kg
Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Same as Alternative 7

Same as Alternative 7

Same as Alternative 3

Would be met throughout
the aquifer through natural
attenuation reactions

Would be met throughout
the aquifer through natural
attenuation reactions

Not Applicable

Same as Alternative 2

Same as Alternative 7

Same as Alternative 7

Same as Alternative 2
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TABLE 3-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 2 of 7)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils

with a Multilayered Cap,
Containment and Passive
Recovery of LNAPL, and
Natural Attenuation of

Ground Water
Contaminants

Alternative 3

Containment of
Unconsolidated Soils
with a Solid Waste

Cap, Active Recovery
of LNAPL, and Active
Restoration of Ground

Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of Ground

Water

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,
Active Recovery of
LNAPL, and Active

Restoration of
Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal,

Enhanced Recovery of
LNAPL, and Active

Restoration of Ground
Water

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery of

LNAPL, and Active
Restoration of Ground

Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off -site
Disposal of LNAPL
Removed During
Excavation, Active

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,

Gravels, and Bedrock by
Excavation and On-site

Treatment and Disposal;
Off-site Disposal of

LNAPL Removed During
Excavation; and Natural
Attenuation of Ground

Water Contaminants
Action-Specific
1. Air Pollution

Control
• General

• Air Emission
Standards for
Process Vents

2. Closure and Post-
Closure of
Hazardous Waste
TSD Facility
(General
Requirements)

*3. Discharge to the
Publicly Owned
Treatment Works
(POTW)'3'

4. Excavation

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Would meet the
substantive requirements
for closure of hazardous
waste storage facility if the
LNAPL is stored for more
than 90 days

Not Applicable

Would meet the
substantive requirements
for the excavation of
hazardous (Items 4b and
4d through 4m) and
nonhazardous materials
(Items 4c through 4m)
during trench construction

Air pollution control
during the storage and
treatment of ground
water (Item 1)
Air pollution control
during the storage and
treatment of ground
water (Item 1)
Would meet the
substantive
requirements for
closure of hazardous
waste storage facility
(if the LNAPL is stored
for more than 90 days)
and of the treatment
facility at the end of
the remediation (Item
2)
Would meet the
substantive
requirements for
discharge to the POTW
(Item 3)

Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Would meet the
substantive
requirements for the
excavation of
hazardous (Items 4b
and 4d through 4m)
and nonhazardous
materials (Items 4c
through 4m) during
trench construction
and soil remediation

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 5

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 5

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 5

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 5

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 3

Same as Alternative 5

Not Applicable

Not Applicable

Same as Alternative 3

Not Applicable

Same as Alternative 5
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TABLE 3-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 3 of 7)

Criteria
5. Hazardous Waste

TSD Facility

• General
Requirements

• Container
Storage

• Tanks

• Waste Piles

• Miscellaneous
Units

• Design and
Construction of
TSD Facility

Alternative 1

No Action

Not Applicable

Not Applicable

Not Applicable

Not Applicable

_

Not Applicable

Not Applicable

Alternative 2

Containment of
Unconsolidated Soils

with a Multilayered Cap,
Containment and Passive
Recovery of LNAPL, and
Natural Attenuation of

Ground Water
Contaminants

Would meet the
substantive general
requirements for operation
of a hazardous waste
storage facility if LNAPL is
stored for more than 90
days (Items 5e through 5r)
Would meet the
substantive requirements
for storage of LNAPL in
55-gallon drums
Not Applicable

Not Applicable

Not Applicable

Would meet the
substantive requirements if
the LNAPL is stored for
more than 90 days

Alternative 3

Containment of
Unconsolidated Soils
with a Solid Waste

Cap, Active Recovery
of LNAPL, and Active
Restoration of Ground

Water

Would meet the
substantive general
requirements for
operation of a
hazardous waste
storage and treatment
facility
Same as Alternative 2

Would meet the
substantive
requirements for the
ground water
treatment facility
Not Applicable

Not Applicable

Would meet the
substantive
requirements for a
storage and ground
water treatment
facility

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of Ground

Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Not Applicable

Not Applicable

Same as Alternative 3

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,
Active Recovery of
LNAPL, and Active

Restoration of
Ground Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Not Applicable

Not Applicable

Same as Alternative 3

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Same as Alternative 3

Same .is Alternative 2

Same as Alternative 3

Would meet the
substantive
requirements for staged
excavated soil that
exceeds the l.OE-04
carcinogenic risk, if
applicable
Would meet the
substantive
requirements for ex situ
S/S of excavated soil
that exceeds the l.OE-04
carcinogenic risk, if
applicable
Same as Alternative 3

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal,

Enhanced Recovery of
LNAPL, and Active

Restoration of Ground
Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Not Applicable

Not Applicable

Same as Alternative 3

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery of

LNAPL, and Active
Restoration of Ground

Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Same as Alternative 5a

Same as Alternative 5a

Same as Alternative 3

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During
Excavation, Active

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Same as Alternative 5a
except thit the
substantive requirements
would al.so be met for
staged LNAPL-
contaminated materials

Same as Alternative 5a
except th,it the LTTD
would also meet the
substantive requirements
of this potential ARAR
(Item 5s)

Same as Alternative 3

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off -site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 3

Same as Alternative 7

Same as Alternative 7

Same as Alternative 3

Alternative 9

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,

Gravels, and Bedrock by
Excavation and On-site

Treatment and Disposal;
Off-site Disposal of

LNAPL Removed During
Excavation; and Natural
Attenuation of Ground

Water Contaminants

Same as Alternative 2

Same as Alternative 2

Not Applicable

Same as Alternative 7

Same as Alternative 7

Not Applicable
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TABLES-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 4 of 7)

Criteria
• Contingency and

Emergency
Procedures

6. Hazardous Waste
Generator
Requirements

7. Land Disposal

1
•

I
1 8. Noise Pollution

Control

1
9. PCBs

• Spill Cleanup
' Policy

I « Storage Prior to
Disposal'41

1

Alternative 1

No Action
Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Alternative 2

Containment of
Unconsolidated Soils

with a Multilayered Cap,
Containment and Passive
Recovery of LNAPL, and
Natural Attenuation of

Ground Water
Contaminants

Would meet the
substantive requirements
for contingency and
emergency procedures for
hazardous waste storage
facilities

Would have to meet the
substantive requirements
for generators because
hazardous waste will be
generated (i.e., listed
LNAPL)
Would meet the
substantive requirements
for the excavated
hazardous LNAPL-
contaminated materials
(Items 7c and 7e) or
nonhazardous materials
(Items 7a and 7b)

Would meet the
substantive requirement,
as practicable, during the
trench excavation and cap
installation activities

Not Applicable

Would meet the
substantive requirements
for storage of PCB
contaminated LNAPL
prior to disposal (Items 9b
through 9f or 9g)

Alternative 3

Containment of
Unconsolidated Soils
with a Solid Waste

Cap, Active Recovery
of LNAPL, and Active
Restoration of Ground

Water
Would meet the
substantive
requirements for
contingency and
emergency procedures
for hazardous waste
treatment facilities
Same as Alternative 2

Same as Alternative 2

Same as Alternative 2

Not Applicable

Same as Alternative 2

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of Ground

Water
Same as Alternative 3

Same as Alternative 2

Same as Alternative 2

Same as Alternative 2

Not Applicable

Same as Alternative 2

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,
Active Recovery of
LNAPL, and Active

Restoration of
Ground Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 2
except that the
disposal of excavated
soils that exceed l.OE-
04 carcinogenic risk
would meet the
substantive
requirements for
disposal of an Illinois
special waste at a
RCRA Subtitle D-
permitted landfill
Would meet the
substantive
requirements, as
practicable, during the
remediation activities

Not Applicable

Same as Alternative 2

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 2
except that the on-site
backfilling of soils that
exceed the l.OE-04
carcinogenic risk that
undergo S/S would
meet the substantive
requirements of this
ARAR, if applicable

Same .is Alternative 5

Not Applicable

Same as Alternative 2

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal,

Enhanced Recovery of
LNAPL, and Active

Restoration of Ground
Water

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5

Same as Alternative 5

Not Applicable

Same as Alternative 2

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery of

LNAPL, and Active
Restoration of Ground

Water
Same as Alternative 3

Same as Alternative 2

Same as Alternative 5a

Same as Alternative 5

Not Applicable

Same as Alternative 2

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During
Excavation, Active

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water
Same as Alternative 3

Same as Alternative 2

Same as Alternative 5a,
except that the on-site
backfilling of remediated
soils would meet the
substantive requirements
of this ARAR, if
applicable

Same as Alternative 5

Not Applicable

Same as Alternative 2

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water
Same as Alternative 3

Same as Alternative 2

Same as Alternative 7

Same as Alternative 5

Not Applicable

Same as Alternative 2

Alternative 9 1

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,

Gravels, and Bedrock by
Excavation and On-site

Treatment and Disposal;
Off-site Disposal of

LNAPL Removed During
Excavation; and Natural
Attenuation of Ground

Water Contaminants
Same as Alternative 2

Same as Alternative 2

Same as Alternative 7

Same as Alternative 5

Not Applicable

Same as Alternative 2
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TABLE 3-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 5 of 7)

Criteria
9. PCBs (Cont'd)
• Temporary

Storage

• Disposal of
Liquid
Containing PCBs

• Disposal of Non-
liquid Waste
Containing PCBs

• PCB Generator
Requirements

10. Special Waste
Generator
Requirements

Alternative 1

No Action

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Alternative 2

Containment of
Unconsolidated Soils

with a Multilayered Cap,
Containment and Passive
Recovery of LNAPL, and
Natural Attenuation of

Ground Water
Contaminants

Would meet the
substantive requirements
for storage of PCB-
contaminated LNAPL for
up to 30 days prior to
disposal
Would meet the
substantive requirements
for disposal of PCB-
contaminated LNAPL

Would meet the
substantive requirements
for disposal of LNAPL-
contaminated materials
containing PCBs

Would meet the
substantive manifesting
requirements for off-site
shipment of waste
containing PCBs
Not Applicable

Alternative 3

Containment of
Unconsolidated Soils

with a Solid Waste
Cap, Active Recovery
of LNAPL, and Active
Restoration of Ground

Water

Same as Alternative 2

Same as Alternative 2

Would meet the
substantive
requirements for
disposal of excavated
LNAPL-contaminated
soils containing PCBs
Same as Alternative 2

Not Applicable

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of Ground

Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Not Applicable

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,
Active Recovery of
LNAPL, and Active

Restoration of
Ground Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Would have to meet
the substantive
requirements of this
ARAR because the soil
excavated from soil
areas that exceed the
l.OE-04 carcinogenic
risk would likely be
nonhazardous and
handled as a special
waste

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Would have to meet the
substantive
requirements of this
ARAR because the soil
excavated from soil
areas that exceed the
l.OE-04 carcinogenic risk
would undergo S/S
prior to being backfilled
on site

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal,

Enhanced Recovery of
LNAPL, and Active

Restoration of Ground
Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery of

LNAPL, and Active
Restoration of Ground

Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5a

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During
Excavation, Active

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5a

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5a

Alternative 9

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,

Gravels, and Bedrock by
Excavation and On-site

Treatment and Disposal;
Off-site Disposal of

LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Same as Alternative 2

Same as Alternative 5a
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TABLE 3-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 6 of 7)

Criteria
11. Transportation

(Off-Site)

Alternative 1

No Action
Not Applicable

Alternative 2

Containment of
Unconsolidated Soils

with a Multilayered Cap,
Containment and Passive
Recovery of LNAPL, and
Natural Attenuation of

Ground Water
Contaminants

Would meet the
substantive requirements
for transportation of
hazardous waste (i.e., the
recovered or excavated
LNAPL and the excavated
LN APL-contamina ted
materials) (Items lib and
lid) or nonhazardous
excavated LNAPL-
contaminated materials
(Items 1 la and lie)

Alternative 3

Containment of
Unconsolidated Soils
with a Solid Waste

Cap, Active Recovery
of LNAPL, and Active
Restoration of Ground

Water
Would meet the
substantive
requirements for
transportation of
hazardous waste (i.e.,
the recovered or
excavated LNAPL, the
excavated LNAPL-
contaminated
materials, and
hazardous ground
water treatment
residuals) (Items lib
and lid); or
nonhazardous
excavated LNAPL-
contaminated
materials or ground
water treatment
residuals (Items lla
and lie)

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of Ground

Water
Same as Alternative 3

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and
Off-site Disposal,
Active Recovery of
LNAPL, and Active

Restoration of
Ground Water

Same as Alternative 3
except that
transportation of the
excavated soil that
exceeds the l.OE-04
carcinogenic risk
would meet the
substantive
requirements of the
special waste hauling
regulations (Item lie)

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Same as Alternative 3

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal,

Enhanced Recovery of
LNAPL, and Active

Restoration of Ground
Water

Same as Alternative 5

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery of

LNAPL, and Active
Restoration of Ground

Water
Same as Alternative 3

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During
Excavation, Active

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water
Same as Alternative 3

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off -site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water
Same as Alternative 3

Alternative 9

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,

Gravels, and Bedrock by
Excavation and On-site

Treatment and Disposal;
Off-site Disposal of

LNAPL Removed During
Excavation; and Natural
Attenuation of Ground
Water Contaminants

Same as Alternative 3
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TABLE 3-7
DOCUMENTATION OFARARs

LENZ OIL SITE
LEMONT, ILLINOIS

(Page 7 of 7)

Criteria

Alternative 1

No Action

Alternative 2

Containment of
Unconsolidated Soils
with a Multilayered

Cap, Containment and
Passive Recovery of
LNAPL, and Natural

Attenuation of Ground
Water Contaminants

Alternative 3

Containment of
Unconsolidated Soils
with a Solid Waste

Cap, Active Recovery
of LNAPL, and

Active Restoration of
Ground Water

Alternative 4

Containment of
Unconsolidated Soils
with an Asphalt or a
Concrete Cap, Active
Recovery of LNAPL,

and Active
Restoration of
Ground Water

Alternative 5

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 5a

Remediation of
Unconsolidated Soils
by Ex Situ, S/S, Active
Recovery of LNAPL,

and Active Restoration
of Ground Water

Alternative 6

Remediation of
Unconsolidated Soils

by Excavation and Off-
site Disposal, Enhanced

Recovery of LNAPL,
and Active Restoration

of Ground Water

Alternative 6a

Remediation of
Unconsolidated Soils

by Ex Situ S/S,
Enhanced Recovery

of LNAPL, and Active
Restoration of
Ground Water

Alternative 7

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off -site
Disposal of LNAPL
Removed During
Excavation, Active

Recovery of LNAPL
from the Bedrock, and
Active Restoration of

Ground Water

Alternative 8

Remediation of
Unconsolidated Soils

and LNAPL-
Contaminated

Unconsolidated Soils
and Gravels by

Excavation and On-site
Treatment and

Disposal, Off-site
Disposal of LNAPL
Removed During

Excavation, Enhanced
Recovery of LNAPL

from the Bedrock, and
Active Restoration of

Ground Water

Alternative 9

Remediation of
Unconsolidated Soils;
LNAPL-Contaminated
Unconsolidated Soils,
Gravels, and Bedrock

by Excavation and On-
site Treatment and
Disposal; Off-site

Disposal of LNAPL
Removed During

Excavation; and Natural
Attenuation of Ground
Water Contaminants

Location-Specific
Within 100-Year
Floodplain

Within Floodplain

Area Affecting Stream
or Body of Water

Does not meet

Does not meet

Does not meet

Would be met through
placement of a cap

Would meet the
substantive
requirements, as
practicable
Passive recovery of the
LNAPL would prevent
the migration of the
LNAPL to the Des
Plaines River

Same as Alternative 2

Same as Alternative 2

Active recovery of the
LNAPL would
prevent the migration
of contaminants to
the Des Plaines River

Same as Alternative 2

Same as Alternative 2

Same as Alternative 3

Would be met through
appropriate design of
the ground water
treatment system and
the soil remediation
svstem
Same as Alternative 2

Same as Alternative 3

Same as Alternative 5

Same as Alternative 2

Same as Alternative 3

Same as Alternative 5

Same as Alternative 2

Same as Alternative 3

Same as Alternative 5

Same as Alternative 2

Same as Alternative 3

Same as Alternative 5

Same as a Alternative 2

Same as Alternative 3

Same as Alternative 5

Same as Alternative 2

Same as Alternative 3

Would be met through
appropriate design of
the soil remediation and
ground water
monitoring systems

Same as Alternative 2

Same as Alternative 2

Key:

ARAR = Applicable or relevant and appropriate requirement.
AWQC = Ambient Water Quality Criteria.
LNAPL = Light nonaqueous phase liquid.
O&M = Operation and maintenance.
PCBs = Polychlorinated biphenyls.
POTW = Publiclv owned treatment works.

RCRA = Resource Conservation and Recovery Act.
S/S = Solidification/Stabilization.
TSD = Treatment, storage, and disposal.
TSCA = Toxic Substances Control Act.
UTS = Universal Treatment Standard.
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TABLE 3-8
BENZOU)PYRENE-EQUIVALENT CONCENTRATIONS OF PAH» AND PCB CONCENTRATIONS

IN AREAS THAT EXHIBIT CARCINOGENIC RISKS ABOVE 1 x 10"
LENZ OIL SITE

LEMONT, ILLINOIS

Compound

Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Benzo(g,h,i)pery_lene

Oral
Slope
Factor

l/(mg/kg/d)
0.84
0.026
0.81
0.38
5.8
1.3

0.13

AreaX

Maximun
Detected

Concentration
lug/kg]

—
230
—
—
—
_.
—

Benzo(a)pyrene
Equivalent

Concentration (1)
[ug/kg]

—
1.0
—
—
—
—
—

AreaY

Maximun
Detected

Concentration
[ug/kg]

2,700
2,800
4,700

—
2,300

—
—

Benzo(a)pyrene
Equivalent

Concentration (1)
[ug/kg]

391
12.6
656
—

2,300
—
—

AreaZ

Maximun
Detected

Concentration
[ug/kg]

5,000
5,700
5300
3,900
4,500
3,200
2,600

Benzo(a)pyrene
Equivalent

Concentration (1)
[ug/kg]

724
25.6
768
256

4,500
717
58.3

Areas X, Y, and Z

Weighted
Concentration (2)

lug/kg]
808
908
957
647
761
573
509

Benzo(a)pyrene
Equivalent

Concentration (1)
[ug/kg]

117
4.1
134
42.4
761
128
11.4

Total Benzo(a)pyrene-Equivalent PAHs 1.0 3,360 7,049 1,198
Aroclor-1242
Aroclor-1254
Aroclor-1260

7.7
7.7
7.7

12,000
9,300
680

NA
NA
NA

660
940
—

NA
NA
NA

—
—
—

NA
NA
NA

10302
8,000
589

NA
NA
NA

Total PCBs 21,980 1,600 — 18,892

Notes:

0)

(2)

Key:

The benzo(a)pyrene-equivalent concentration is calculated by multiplying the individual parameter's concentration by the ratio of the individial parameter's oral slope factor
over benzo(a)pyrene's oral slope factor.
Concentrations were weighed by using the following area volumes: Area X = 1850 CY., Area Y = 80 CY., and Area Z = 230 CY.

— = Not detected.
NA = Not applicable.

PAHs = Polynuclear aromatic hydrocarbons.
PCBs = Polychorinated biphenyls.

CY = Cubic yard.

EQV_PAH.XLS
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- MULTILAYERED SOIL CAP ON THE LENZ OIL PROPERTY

- PASSIVE LNAPL RECOVERY

- NATURAL ATTENUATION OF GROUND WATER CONTAMINANTS

FIGURE 3-1
ALTERNATIVE NO. 2 COMPONENTS

LENZ OIL SITE
LEMONT, ILLINOIS
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FIGURE 3-4
SECTION A-A

MULTILAYERED CAP CROSS SECTION
LENZ OIL SITE

LEMONT, ILLINOIS

ERM
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FIGURE 3-5
TRENCH SYSTEM END SECTION

LENZ OIL SITE
LEMONT, ILLINOIS

ELEVATIONS AND DISTANCES NOTED
ARE TRENCH AVERAGES .ERM
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(SEE FIGURE 3-7)
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NOT DRAWN TO SCALE

SYMBOL LEGEND
CLEAN
UNCONSOLIDATED
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GRAVEL

NOTE:

FIGURE 3-6
TYPICAL TRENCH

LNAPL EXTRACTION
LENZ OIL SITE

LEMONT, ILLINOIS

KEY:

ELEVATION AND DISTANCE
VARY PER TRENCH

HWL=HIGH LIQUID LEVEL
LWL=LOW LIQUID LEVEL
LNAPL=LIGHT NONAQUEOUS PHASE LIQUID ERM
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UNCONSOLIDATED SOIL

GRAVEL

HWL=HIGH LIQUID LEVEL
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FIGURE 3-7
PASSIVE OIL REMOVAL SYSTEM

FLOW DIAGRAM
LENZ OIL SITE

LEMONT, ILLINOIS
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NBOO N800

N700

IB
SEE FIGURE 3-9

NBOO
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m

APPROX^CALE (ft.)

0 120
(.
t SYMBOL LEGEND

i

AREA OF PREVIOUS
IEPA EXCAVATION

SOIL CAP

—— DRAINAGE DITCH

^ PROPERTY LINE

—— FENCE LINE

—— RAILROAD

MONITORING WELL

EXTRACTION WELL LOCATION

PIEZOMETER

N30Q . . / . ; . J . . . . . . . . . . . . . . . . . . . . . . . . . . » P 2 4 S

PROPOSED aa, PROPOSED
MW-23S ** MW-23D

MONITORING NETWORK

LNAPL MONITORING WOULD OCCUR AT:
- EXISTING P19, P20, P21. P24S, P25.

G102S, MW-5S. G106L
- PROPOSED P30, MW-22S

GROUND WATER MONITORING WOULD OCCUR AT:
- EXISTING G106L, G106DR. MW-5S, MW-5D,

G102S, MW-6S. MW-6D, MW-3S AND MW-3D
- PROPOSED MW-20S, MW-20D. MW-21D,

MW-22S, MW-22D. MW-23S AND MW-23D

WATER ELEVATION MEASUREMENTS WOULD OCCUR
AT ALL OF THE GROUND WATER MONITORING WELLS AND
LNAPL MONITORING LOCATIONS, PLUS G101M AND G101D

GROUND WATER TREATMENT
SYSTEM BUILDING
(FOR FLOW DIAGRAM,
SEE FIGURE 3-13)

N500

N400

N300

THE ALTERNATIVE IS COMPRISED OF THE
FOLLOWING ACTIVITIES OR COMPONENTS

- LONG TERM GROUND WATER AND LNAPL MONITORING

- INSTITUTIONAL CONTROLS INCLUDING FENCING AND
DEED RESTRICTIONS

- SOIL CAP ON THE LENZ OIL PROPERTY

- ACTIVE LNAPL AND GROUND WATER RECOVERY

- GROUND WATER TREATMENT WITH DISCHARGE
TO SANITARY SEWER

N200

N100- N100
EW-5

MW-6S
MW-3S

MW-3D

FIGURE 3-8
ALTERNATIVE NO. 3 COMPONENTS

LENZ OIL SITE
LEMONT, ILLINOIS

LNAPL = LIGHT NONAQUEOUS PHASE LIQUID
IEPA = ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
S OR L = SHALLOW
D - DEEP ERM
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6" VEGETATED SOIL-6 RIP RAP
3:1 SLOPE .

FILL

FIGURE 3-9
SECTION B-B

SOIL CAP CROSS SECTION
LENZ OIL SITE

LEMONT, ILLINOIS

ERM
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FIGURE 3-10
ACTIVE OIL REMOVAL SYSTEM

FLOW DIAGRAM
LENZ OIL SITE

LEMONT, ILLINOIS ERM
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(SEE FIGURE 3-10)
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KEY:

FIGURE 3-11
TRENCH GROUND WATER EXTRACTION

PUMPING DETAIL
LENZ OIL SITE

LEMONT, ILLINOIS

ELEVATION AND DISTANCE
VARY PER TRENCH

HWL=HIGH LIQUID LEVEL
LWL=LOW LIQUID LEVEL ERM
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AVERAGE FLOW VARIES GRAVITY
OIL/WATER
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GRAVITY
OIL/WATER

FILTERS

SOLIDS AND
SKIMMED
LNAPL TO
DISPOSAL

MEDIA TO
DISPOSAL

CHEMICALS

WELL
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AVERAGE FLOW VARIES SOLID
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TANKS AND
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SOLIDS TO
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OUTSIDE AIR
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EXHAUST TO
ATMOSPHERE

AIR STRIPPER
SYSTEM OPTION

TANKS AND
PUMPS

GAC SYSTEM OPTION

r~

PRIMARY
FILTERS

POLISHING
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MEDIA TO
DISPOSAL

WATER
PHASE

GAC

MEDIA TO
DISPOSAL

FIGURE 3-13

__ GAC TO
DISPOSAL

NOTE:
SYSTEM DESIGN FLOW CAPACITY OF 50 GPM.
(NOT INCLUDING INSTALLED SPARE CAPACITY OF 50 GPM)

WATER TREATMENT SYSTEM
FLOW DIAGRAM
LENZ OIL SITE

LEMONT, ILLINOIS

TREATED
EFFLUENT
TO POTW

AVERAGE FLOW VARIES

ERM
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N700 N700

SEE FIGURES 3-15 AND 3-16
N600

N500

N400

1Co>
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N300

APPROX. SCALE (ft.)

0 120
N200

SYMBOL LEGEND

•*c

b

Ca.
I I I

B

AREA OF PREVIOUS
IEPA EXCAVATION

ASPHALT OR
CONCRETE CAP

DRAINAGE DITCH

PROPERTY LINE

FENCE LINE

RAILROAD

MONITORING WELL

EXTRACTION WELL LOCATION

PIEZOMETER

PROPOSro/j—.PROPOSED
. MWl220.e*MW-22S

PROPOSED jn PROPOSED
MW-23S TO MW-23D

MONITORING NETWORK

LNAPL MONITORING WOULD OCCUR AT:
- EXISTING P19. P20. P21, P24S, P25.

G102S, MW-5S, G106L
- PROPOSED P30, MW-22S

GROUND WATER MONITORING WOULD OCCUR AT:
- EXISTING G106L. G106DR, MW-5S, MW-5D,

G102S, MW-6S, MW-6D. MW-3S AND MW-3D
- PROPOSED MW-20S, MW-20D, MW-21D,

MW-22S. MW-22D, MW-23S AND MW-23D

WATER ELEVATION MEASUREMENTS WOULD OCCUR
AT ALL OF THE GROUND WATER MONITORING WELLS AND
LNAPL MONITORING LOCATIONS. PLUS G101M AND G101D

GROUND WATER TREATMENT
SYSTEM BUILDING
(FOR FLOW DIAGRAM,
SEE FIGURE 3-13)

N300

THE ALTERNATIVE IS COMPRISED OF THE
FOLLOWING ACTIVITIES OR COMPONENTS

- LONG TERM GROUND WATER AND LNAPL MONITORING

- INSTITUTIONAL CONTROLS INCLUDING FENCING AND
DEED RESTRICTIONS

- ASPHALT OR CONCRETE CAP ON THE LENZ OIL PROPERTY

- ACTIVE LNAPL AND GROUND WATER RECOVERY

- GROUND WATER TREATMENT WITH DISCHARGE
TO SANITARY SEWER

N200

N100- N100
EW-5

MW-6S
MW-3S

MW-3d'

FIGURE 3-14
ALTERNATIVE NO. 4 COMPONENTS

LENZ OIL SITE
LEMONT, ILLINOIS

LNAPL = LIGHT NONAQUEOUS PHASE LIQUID
IEPA = ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
S OR L = SHALLOW
D - DEEP ERM
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6" RIP RAP
3:1 SLOPE
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10" ASPHALT-

FIGURE 3-15
SECTION C-C

ASPHALT CAP CROSS SECTION
LENZ OIL SITE

LEMONT, ILLINOIS

FILL

.ERM
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FIGURE 3-16
SECTION D-D

CONCRETE CAP CROSS SECTION
LENZ OIL SITE

LEMONT, ILLINOIS

ERM
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APPROX. SCALE (ft.)
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I I I

AREA OF PREVIOUS
IEPA EXCAVATION

CARCINOGENIC
RISK ABOVE 1X10-1

(SHALLOW)

EXCAVATION AREAS
X, Y AND Z

DRAINAGE DITCH

PROPERTY LINE

FENCE LINE

RAILROAD

MONrrORING WELL

EXTRACTION WELL LOCATION

PIEZOMETER

N200

N10O

//- EXCAVATIONrfj AREA Y:

PROPOSETI at* PROPOSED
MW-23S «* MW-23D

MONITORING NETWORK

LNAPL MONITORING WOULD OCCUR AT:
- EXISTING P19, P20. P21, P24S. P25.

G102S, MW-5S, G106L
- PROPOSED P30, MW-22S

GROUND WATER MONITORING WOULD OCCUR AT:
- EXISTING G106L. G106DR, MW-5S, MW-5D.

G102S. MW-6S, MW-6D. MW-3S AND MW-3D
- PROPOSED MW-20S, MW-20D. MW-21D.

MW-22S, MW-22D. MW-23S AND MW-23D

WATER ELEVATION MEASUREMENTS WOULD OCCUR
AT ALL OF THE GROUND WATER MONITORING WELLS AND
LNAPL MONITORING LOCATIONS. PLUS G101M AND G101D

GROUND WATER TREATMENT
SYSTEM BUILDING
(FOR FLOW DIAGRAM,
SEE FIGURE 3-13)

THE ALTERNATIVE IS COMPRISED OF THE
FOLLOWING ACTIVITIES OR COMPONENTS

- LONG TERM GROUND WATER AND LNAPL MONITORING

- INSTITUTIONAL CONTROLS INCLUDING FENCING AND
DEED RESTRICTIONS

- EXCAVATION AND OFF-SITE DISPOSAL OF SOILS WITH
CARCINOGENIC RISK ABOVE 1X10^

- ACTIVE LNAPL GROUND WATER RECOVERY

- GROUND WATER TREATMENT WITH DISCHARGE
TO SANITARY SEWER

N200

N100

FIGURE 3-17
ALTERNATIVE NO. 5 COMPONENTS

LENZ OIL SITE
LEMONT, ILLINOIS

KEY:
LNAPL = LIGHT NONAQUEOUS PHASE LIQUID
IEPA = ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
S OR L = SHALLOW
D - DEEP ERM
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OVERALL EXCAVATION
L=136'-0", W=81'-0"

5'-0M

(NOTE 1)
REQUIRED EXCAVATIONAREATMENT

l=126'-0", w=71'-0"
5-0

(NOTE 1)

NOT DRAWN TO SCALE

SYMBOL LEGEND

r// EXCAVATED MATERIAL TO BE EITHER
DISPOSED AT AN OFF-SITE LANDFILL,
IN SITU TREATED. AND/OR TREATED
ON SITE AND PLACED BACK INTO THE
EXCAVATION

ACTUAL EXCAVATED SLOPE MAY BE
STEEPER THAN 1 TO 1, RESULTING
IN LESS EXCAVATED MATERIAL.

FIGURE 3-18
AREA X CROSS SECTION

LENZ OIL SITE
LEMONT, ILLINOIS

ERM
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OVERALL EXCAVATION
L=26'-0", W=24'-0"

5'-0"
(NOTE 1)

REQUIRED EXCAVATION/TREATMENT
l=16'-0", w=14'-0"

GRADE

5'-0"
(NOTE 1)

o
j
"in

s
O

NOT DRAWN TO SCALE

SYMBOL LEGEND

r// EXCAVATED MATERIAL TO BE EITHER
DISPOSED AT AN OFF-SITE LANDFILL.
IN SITU TREATED, AND/OR TREATED
ON SITE AND PLACED BACK INTO THE
EXCAVATION

NOTE:
ACTUAL EXCAVATED SLOPE MAY BE
STEEPER THAN 1 TO 1. RESULTING
IN LESS EXCAVATED MATERIAL.

FIGURE 3-19
AREA Y CROSS SECTION

LENZ OIL SITE
LEMONT, ILLINOIS

ERM
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OVERALL EXCAVATION
L=44'-0", W=36'-0"

S'-O"
(NOTE 1)

REQUIRED EXCAVATION/TREATMENT
I=34'-0M, w=26'-0"

S'-O"
(NOTE 1)

NOT DRAWN TO SCALE

SYMBOL LEGEND

v//
EXCAVATED MATERIAL TO BE EITHER
DISPOSED AT AN OFF-SITE LANDFILL.
IN SITU TREATED, AND/OR TREATED
ON SITE AND PLACED BACK INTO THE
EXCAVATION

NOTE:
ACTUAL EXCAVATED SLOPE MAY BE
STEEPER THAN 1 TO 1, RESULTING
IN LESS EXCAVATED MATERIAL.

FIGURE 3-20
AREA* Z CRO88 SECTION

LENZ OIL SITE
LEMONT, ILLINOIS

.ERM
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AREA OF PREVIOUS
IEPA EXCAVATION

CARCINOGENIC
RISK ABOVE 1X1 (T4

(SHALLOW)

EX SITU S/S AREAS
X, Y AND Z

DRAINAGE DITCH

PROPERTY LINE

FENCE LINE

RAILROAD

MONITORING WELL

EXTRACTION WELL LOCATION

PIEZOMETER

N200

N1 OD-

IN snu s/s
AREA X

IN smj s/s
AREA Z

UW-5D

MW-!,S« ,-TRENCH_ti

POTW SEWER

""•PROPOSED MW-21D

i_ j
MOBILE HOME

P25 PROPO<;EDflk.,PROPOSI
4 . . . . . . . . . . MW-WP.~MW.-22S PROPOSED

MW-2OS
PROPOSED
MW-20D

PROPOSED aa. PROPOSED
MW-23S ve MW-23D

MONITORING NETWORK

LNAPL MONITORING WOULD OCCUR AT:
- EXISTING P19, P20, P21, P24S, P25.

G102S, MW-5S, G106L
- PROPOSED P30, MW-22S

GROUND WATER MONITORING WOULD OCCUR AT:
- EXISTING G106L, G106DR, MW-5S, MW-5D.

G102S, MW-6S, MW-6D. MW-3S AND MW-3D
- PROPOSED MW-20S, MW-20D, MW-21D,

MW-22S, MW-22D. MW-23S AND MW-23D

WATER ELEVATION MEASUREMENTS WOULD OCCUR
AT ALL OF THE GROUND WATER MONITORING WELLS AND
LNAPL MONITORING LOCATIONS, PLUS G101M AND G101D

GROUND WATER TREATMENT
SYSTEM BUILDING
(FOR FLOW DIAGRAM,
SEE FIGURE 3-13)

N300

THE ALTERNATIVE IS COMPRISED OF THE
FOLLOWING ACTIVITIES OR COMPONENTS

- LONG TERM GROUND WATER AND LNAPL MONITORING

- INSTITUTIONAL CONTROLS INCLUDING FENCING AND
DEED RESTRICTIONS

- IN SITU TREATMENT OF SOILS WITH CARCINOGENIC
RISK ABOVE 1X1Q-4

- ACTIVE LNAPL AND GROUND WATER RECOVERY

- GROUND WATER TREATMENT WITH DISCHARGE
TO SANITARY SEWER

N200

N100

FIGURE 3-21
ALTERNATIVE NO. 5A COMPONENTS

LENZ OIL SITE
LEMONT, ILLINOIS

KEY:
LNAPL = LIGHT NONAQUEOUS PHASE LIQUID
IEPA = ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
S OR L = SHALLOW
D = DEEP
S/S - SOLIDIFICATION/STABILIZATION ERM
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(SHALLOW)

EXCAVATION AREAS
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\—— RAILROAD

MONITORING WELL

EXTRACTION WELL LOCATION

PIEZOMETER

NBOO N800

N700

N600
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N200

N100-

MW-5D SURFACTANT FEED PIPING

PROPOSED at* PROPOSED :
MW-23S w MW-23D

EW-1 EW-5

KEY:
LNAPL = LIGHT NONAQUEOUS PHASE LIQUID
IEPA = ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
S OR L = SHALLOW
D - DEEP

MONITORING NETWORK

LNAPL MONITORING WOULD OCCUR AT:
- EXISTING P19, P20. P21, P24S. P25,

G102S, MW-5S, G106L
- PROPOSED P30, MW-22S

GROUND WATER MONITORING WOULD OCCUR AT:
- EXISTING G106L. G106DR, MW-5S. MW-5D,

G102S, MW-6S, MW-6D, MW-3S AND MW-3D
- PROPOSED MW-20S. MW-20D. MW-21D,

MW-22S, MW-22D, MW-23S AND MW-23D

WATER ELEVATION MEASUREMENTS WOULD OCCUR
AT ALL OF THE GROUND WATER MONITORING WELLS AND
LNAPL MONITORING LOCATIONS, PLUS G101M AND G101D

GROUND WATER TREATMENT
SYSTEM BUILDING
(FOR FLOW DIAGRAM,
SEE FIGURE 3-25)
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THE ALTERNATIVE IS COMPRISED OF THE
FOLLOWING ACTIVITIES OR COMPONENTS

- LONG TERM GROUND WATER AND LNAPL MONITORING

- INSTITUTIONAL CONTROLS INCLUDING FENCING AND
DEED RESTRICTIONS

- EXCAVATION AND OFF-SITE DISPOSAL OF SOILS WITH
CARCINOGENIC RISK ABOVE 1X1D"*

- ACTIVE LNAPL RECOVERY ENHANCED WITH SURFACTANTS

- ACTIVE GROUND WATER RECOVERY, TREATMENT
AND DISCHARGE TO SANITARY SEWER
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N100

FIGURE 3-22
ALTERNATIVE NO. 6 COMPONENTS
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FIGURE 3-26
ALTERNATIVE NO. 6A COMPONENTS
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FIGURE 3-27
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FIGURE 3-31
ALTERNATIVE NO. 8 COMPONENTS
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